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Revolutionary Wean Press continues to amaze the industry : 


Since it was first introduced to industry, the Wean Flying Press 
has commanded the interest of imaginative production people. 


On paper, it looked good. Tests on the hand made prototype were 

even more convincing. But, could a production model achieve 

such levels under actual operating conditions? Shallow draw 
punch work o 

For the answer—note the typical production figures set down z gener piece 

here. In every case, the Wean Flying Press, using standard die me minute by ' 


: Flying Press 
sets, has established a performance record. _— 


Why not acquaint yourse!f with this amazing press now? Contact 
the Wean Sales-Engineer in your area or write direct. 


Wean 
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MOST PUBLICIZED TREND 


“ 


. when speaking of manufacturing operations today, even the general 
public thinks of automation. It is probably the most publicized trend 
in business throughout the country. As some of you may know, I coined 
the word in the year 1936, although the term did not come into exten- 
sive use until about 1947. At that time its meaning was largely limited 
to the linking of machine tools with automatic materials transfer and 
handling equipment. Today, however, its meaning goes far beyond the 
definition it had even those few short years ago. Its meaning has ex- 
panded and changed with each new application. 

“In a relatively short time we expect to have a number of our machine 
tools being controlled by magnetic tape. It is a new technology that 
is being developed at an extremely rapid rate throughout the country. In 
fact, our Chicago Aircraft Engine Division is actively working in this 
field at the present time. With this method, the machine tools will be 
controlled by engineering data that is impressed on tapes from our blue- 
prints. The machines would then follow the engineering instructions ex- 
actly .. ."—-Del S. Harder, executive vice president, Ford Motor Co 


LIMITED BY COMPANY ORGANIZATION 


“ 


. the practicability of automated assembly is frequently more limited 
by the company organization than by its product. For example, the status 
of the product design department may easily make the difference between 
an impractical automation project and a very profitable one. When a 
firm isolates its product design group from the disturbing influences of 
the manufacturing and tooling personnel; when the firm freezes its de- 
signs as originally conceived and when change requests for ease of manu- 
facturing are considered ‘too costly’ or a nuisance; it is to be expected 
that many operations will not be automated at all—and many that are 
will be accomplished at much unnecessary cost. These are recognized 
facts which many firms are attempting to correct through training of 
design engineers in manufacturing practices and through establishment of 
intermediate engineering groups or product ‘grooming’ departments .. .” 
—Kenneth R. Treer, See Page 50. 


DEFINITION 


“ 


. in a general sense, automation is more of a philosophy than an ab- 
solute stage in industrial development . . .”"—Robert B. Siedel, president. 
Automatic Temperature Control Co. Inc., See Page 63. 


CROSS FERTILIZATION APPARENT 


. cross fertilization is apparent in industry. Process systems of all 
kinds—heating, mixing, joining, blending, pressing, material handling, 
inspecting, sorting, packaging—are being cross-fertilized, integrated, to 
bring together the major advantages of each and to create automation 
of the highest and most practical order. 

Selas is in the thick of this activity with both its heat and fluid proc- 
essing equipment. No longer is heating merely the consideration of a 
type of burner; heating—as Selas sees it and designs and builds it—is a 
process combining, among other things, loading, unloading, time and tem- 
perature controls and a fitting of the entire process into a production 
line . . ."—High Gradient, No. 25, Selas Corp. of America. 
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Automatic Warning Device 
Bolsters Defense Procedures 


RADIO RECEIVER which operates 

unattended, provides visual and 

audible warnings of air alerts, and 

automatically seeks and finds a 

Civil Defense “Conelrad” frequency 
| for radio coverage during an enemy 

attack has been developed by Ra- 
dio Corp. of America. The unit is 
expected to develop wide usage 
as an alert-warning device in in- 
' dustry, business, institutions, and 
}in the home. It operates on 110v 
} ac power. 

Under Civil Defense procedures, 
commercial broadcast stations are 
required to leave the air in the 
event of enemy air attack to pre- 
vent use of their radiated signals 

» as location guideposts. Two Conel- 
rad frequencies (CONtrol of ELec- 
tromagnetic RADiation), 640 and 
1240 kilocycles, have been estab- 
lished for broadcast of Civil De- 
fense instructions and news dur- 
ing such emergencies. 

The RCA Conelrad radio receiver 
provides a standard radio band, 
for tuning in any local radio sta- 
tion, and the two Conelrad fre- 
quencies. The user can preset, with 
a simple knob adjustment, the 
Conelrad frequency assigned to his 
locality, to provide automatic 
switchover from standard band op- 
eration to the Civil Defense fre- 
> quency during emergencies. 
| The receiver can be operated with 

the speaker Off to provide silent 
) Sentry duty. If operated Off, the 
Speaker automatically is switched 
) On with the transmission of a Con- 
elrad alert by the station. A green 
light glows on the instrument panel 
to advise that incoming broadcast 
Signals are being received, even 
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Today’s events and developments in the field of automation 


A oo 


ANTICIPATING the need for flexible equipment to provide for future changes in 
manufacturing requirements, Clearing Machine Corp., Div. of U.S. Industries Inc., 


has introduced a new modular press design. 


Drawing shows installation which is 


capable of producing 700 stampings per hour in a General Electric line making 


washer and dryer tops. 


As manufacturing requirements change, above unit might 


be separated into two presses or additional modular units integrated into the line 
to increase number of available stations or alter sequence of tonnage capacities 


with the speaker turned Off. 

As soon as a broadcast station 
initiates shut-down procedures, the 
RCA receiver immediately and au- 
tomatically shifts to emergency op- 
eration. The speaker is automati- 
cally switched On to receive the 
complete Conelrad alert from the 
station. Simultaneously, the receiv- 
er begins to shift from the sta- 
tion to the preset Conelrad fre- 
quency. Should it reach that fre- 
quency before the Conelrad station 
is on air, the receiver reverts to 
the broadcast station and continues 
to shift between the two until it 
picks up a signal. At the conclu- 
sion of the emergency, the receiver 
automatically shifts from the Con- 
elrad frequency to the broadcast 
station to which it was tuned. 

The instrument also provides 
visual warnings. When standard 


broadcast signals are being re- 
ceived, the panel’s green light stays 
on. A red light joins the green 
one to advise visually whenever 
the station initiates shut-down pro- 
cedures by cutting its carrier wave. 


Programmed Machines Exhibited 


NEW TAPE CONTROLLED drill 
press has been developed by Jones 
& Lamson Machine Co., and is be- 
ing demonstrated at their Spring- 
field, Vt. plant. The company is 
also showing a new and improved 
version of the tape controlled tur- 
ret lathe which was first exhibited 
at the 1955 NMTBA Tool Show 
in Chicago. Purpose of the demon- 
stration is to show the integration 
possibilities in a shop equipped with 
more than one kind of programmed 
machine. 















M, D. Braid 





Magazine. 














Outstanding Group Scheduled for Purdue Conference 
Practicality Will Keynote Three-day Meeting 


AS WAS REPORTED last month in AUTOMATION, Purdue University 
is to be the scene of the First Conference on Manufacturing Automation. 
The program is cosponsored by Purdue University’s School of Mechanical 
Engineering, and School of Industrial Engineering and AUTOMATION 
The diversified, practical experience of the speakers, who 


1 


P. H. Alspach 


have been drawn from various in- 
dustries, will provide both the 
depth and breadth of view so nec- 
essary to an intelligent understand- 
ing and evaluation of present-day 
manufacturing automation and its 
economical advantages. The con- 
ference is scheduled to meet Oct. 
22, 23, and 24 at Memorial Union 
Bldg., Purdue University campus. 

The morning sessions, Monday, 
Oct. 22, are to be devoted to dis- 
cussions of both small (simple) 
and large scale (full-plant) auto- 
mation, and the various factors 
affecting these two general areas 
of manufacturing automation. The 
area of small-scale automation will 
be covered by F. F. White, Vice 
President-Engineering, Automation 
Development Corp. Large-scale 
automation will be the subject of 
a talk by P. H. Alspach, Manager, 
Equipment Development Labora- 
tories, General Electric Co. 


Afternoon sessions, Monday, Oct. 
22, will feature four widely diverse 
specific cases of applied automa- 
tion presented in pictorial com- 
mentary form in order to highlight 
the key factors which must be 
taken into consideration in estab- 
lishing automation in a plant. 
Speakers will be: H. M. Gage, As- 
sistant to General Manager Mar- 
keting, Plumbing and Heating Div., 
Rheem Mfg. Co.; R. L. Grunewald, 
Manager, EOD Components & 
Overhaul, General Electric Co.; 
M. D. Braid, Factory Engineer, 
Valve Div., Thompson Products 
Inc.; and O. Jendresen, Senior En- 
gineer, Parker Pen Co. 

Sessions of Tuesday morning, 
Oct. 23, will be devoted to a more 
thorough analysis of some of the 
fundamental aspects of automa- 
tion. Evaluation of production 
economics will be discussed by 
©. E. Evanson, President, T.A.B. 
Engineers Inc.; plant management 
and organization points of view 
will be presented by D. M. Swartz, 
Secretary, Automation Industries 

























P. H. Richardson 
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We have been building “ cost-cutting” 
Work Handling and Transfer Equipment 


(now called Automation ) for over 25 years. This 


experience can help make your manufacturing 


costs lower than your competitors. 


SENECA FALLS MACHINE CO., 
SENECA FALLS, N. Y. 


LOWER YOUR COSTS WITH 


Circle 559 on Inquiry Card 








IS YOUR 
BEST SOURCE 


FOR 
SOLDERING LUGS 
TERMINALS 
PRINTED CIRCUIT 
HARDWARE 








HERE’S WHY: 


@ Specialized high production 
techniques afford lowest possible 
unit cost. 


® Precision tooling, rigid quality 
control assure tolerances to critical 
specifications. 


@® Ample stocks of over 1000 differ- 
ent parts permit prompt delivery. 


@® Malco specializes in a complete 
line of small stampings for Radio- 
TV, electrical/electronic and auto- 
motive industries. 


@ Our line includes terminals and 
printed circuit hardware in loose 
or in chain form for automatic 
insertion. 


Let Malco show you how you can save 
on production time and costs. Contact 
us today. 


Request handy ref- 

erence catalog con- 
taining specifications 
on standard and cus- 
tom-made lugs, termi- 
nals, corona rings, 
pins, contacts and 
similar stampings. 








1 5 
4017 W. Loke St., Chicego 24, ii. 


Circle 560 on Inquiry Cord 
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Inc.; the general problem of mak- 
ing automation effective in the 
plant will be the topic covered by 
G. W. dernstedt, Director of Manu- 
facturing Engineering Laboratory, 
Westinghouse Electric Corp. 

In the afternoon, Tuesday, Oct. 
23, some of the more pertinent 
technical aspects will be covered in 
three sessions. Evaluation and de- 
velopment of a suitable manufac- 
turing cycle will be analyzed by 
J. ©. Keebler, Associate Editor, 
AUTOMATION Magazine; developing 
production control to obtain flexi- 
bility of operations is the general 
topic to be discussed by W. M. Wil- 
litts, Engineer, Merrimac Valley 
Works, Western Electric Co.; and 
finally, a discussion on product de- 
sign for manufacturing automation 
will be presented by W. M. Schwe- 
der, Manager, Low Integral Horse- 
power Motor Production, Engineer- 
ing Sub-Section, Medium Induction 
Motor Dept., General Electric Co. 


At a banquet on Tuesday night, 
toastmaster R. W. Bolz, Editor, 
AUTOMATION, will introduce H. 
Bentley, Manager, Production, En- 
gine Div., Chrysler Corp., who will 
present a talk covering the devel- 
opment of a new automated plant 
based upon his personal experience 
at Chrysler. 

Wednesday morning, Oct. 24, will 
be devoted to four sessions on the 
general theme of overall program 
implementation in relation to some 
of the primary approaches to manu- 
facturing automation. Possibility of 
using standard equipment will be 
discussed by D. A. Cargill, Presi- 
dent, Cargill Detroit Corp.; build- 
up of semispecial machines through 
building block equipment will be 
the topic of the talk by P. H. Rich- 
ardson, Engineering Vice President, 
The Hartford Special Machinery 
Co.; and an analysis of automation 
and transfer machines will be made 
by R. E. Cross, Executive Vice 
President, The Cross Co. The morn- 
ing session will conclude with a 
presentation on special-purpose pro- 
duction lines by R. Sattler, Vice 
President, LaSalle Tool Co. 

Proceeding from the comprehen- 
sive background data which char- 
acterizes all previous sessions, the 
final talks in the afternoon, Oct. 
24, will consider possible methods 
to use in automating a desired op- 
eration. Advantages of the “do-it- 











yourself” approach will be dig 
cussed by C. F. Carlzen, Manager 
Automation Engineering, Sylvani, 
Electric Products Inc.; the role of 
specialized help will be a joint pre 
sentation of R. B. Billingham ang 
F. Johnson, respectively Vice Pregj. 
dent and Assistant to President 
W. F. & John Barnes Co.; and jp 
a concluding talk, use of consult. 
ants will be the subject covered 
by L. Ingraham and J. Y. Rust. 
Professional Engineers, Giffels & 
Vallet Inc. 

In keeping with the desire to 
make the conference one of practi- 
cal benefit to those in attendance 
time for questions and audience 
discussion will be included in aj] 
sessions; and between the sched- 
uled lectures, conference members 
will be afforded an opportunity tc 
inspect a number of automation ex. 
hibits prepared by leading indus- 
trial firms. Papers will be pub- 
lished following the conference and 
distributed to all attending. Pro 
gram and registration information 
may be obtained from K. E. Glan- 
cy, Div. of Adult Education, Pur. 
due University, Lafayette, Ind., or 
from the Editor, AUTOMATION. 























improved Quotation System 
Speeds Stock Trading 


ELECTRONICALLY operated 
magnetic drum memory has been 
added to the automatic stock quo- 
tation system serving the Toront 
Stock Exchange. The system was 
designed and built by the Telereg- 
ister Corp. The newly expanded 
system provides brokerage offices 
with a panel which instantaneous 
ly and automatically displays lat: 
est bid and asked prices on any 5! 
stocks of primary interest to 4 
given broker. As each quotation 
is recorded from the Exchange 
floor, an operator punches it up 07 
a keyboard which transfers the 
price to the magnetic memory de 
vice located in the Exchange build 
ing. This device automatically 
sends the prices out by direct wires 
to all subscribers’ offices, and # 
the same time causes them to ap 
pear on the display panels. 

The system will supplement * 
dial service which presently pre 
vides the brokers. with bid-asked 
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another example of precision synchronization... by VICKERS 


PRECISE SYNCHRONIZATION OF 
AUXILIARY ALTERNATOR WITH 
POWER.DISTRIBUTION LINE 


assured with the 


ICKER$S 


AUTOMATIC 
ALTERNATOR 
SYNCHRONIZER 


% 


A leading manufacturer of diesel-driven auxiliary power generating 
equipment achieves precise synchronization of the alternator with the 
main power line when paralleling with the use of Vickers Automatic 
Alternator Synchronizers. 


The Vickers synchronizer automatically 
@ Matches the frequency of the alternator to that of the main 
power line to within y, cycle per second by controlling the 


diesel governor. 


@ Closes the circuit breaker which parallels the alternator with the 
line at the instant of phase synchronization by means of a phase 
detector and anticipation circuit. 


Free of vacuum tubes, and with a minimum of moving parts, Vickers 
automati¢ synchronizers utilize static magnetic amplifiers for trouble- 
free performance under adverse conditions with little or no maintenance. 


Some of the Many Other Applications for 
Vickers Automatic Synchronizers 


a eee GE 


AIRCRAFT CONVEYORS TRANSFER 
PROPELLERS MACHINES 


Vickers control engineers will work with you 
in solving your synchronization problems. 


* TRADEMARK 


VICKERS ELECTRIC DIVISION 


VICKERS INCORPORATED aunit of Sperry Rand Corporation 


1877 LOCUST STREET © SAINT LOUIS 3, MISSOURI 
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Announcers 


designed for industrial 
applications and made by 


STROMBERG-CARLSON 


When you learn what telephone 
companies do with these prod- 
ucts, a dozen applications to 
your problem will come to mind. 


The XY Tape Recorder is used in 
connection with long-distance 
telephone calls for recording data 
on a sequential basis, and later 
reading out the information at 
very high speed. Mighty useful 
in data processing. 

The Tape Announcer is used to sub- 
stitute a pre-recorded message 
for interception by a telephone 
operator—in cases like wrong 
numbers dialed, discontinued 
numbers and the like. It can be 
used in conjunction with any 
communication system. 


FREE catalog will be sent 
on request. Or write us re- 
garding any specific prob- 
lem you have right now. 


SO: 


= 
Se ao 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


TELEPHONE INDUSTRIAL SALES 
111 CARLSON ROAD, ROCHESTER 3, N. Y. 
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prices on all listed stocks on the 
Exchange. With selected stocks 
automatically displayed, it is ex- 
pected that the demand on the 
automatic dial system will be 
greatly reduced—and consequent- 
ly will speed up the response of 
the entire system during heavy 
trading. The techniques used by 
Teleregister in developing the sys- 
tem are similar to those used by 
airline and railroad companies in 
handling passenger reservations. 


To Furnish Controls For 
Earth-Satellite Rocket 


AUTOMATIC pilot for controlling 
flight of the earth-satellite rocket 
will be built by Vickers Electric 
Div. of Vickers Inc. The company 
will design and manufacture the 
flight control device under a Navy 
contract let through the Glenn L. 
Martin Co., prime contractor for 
the earth-satellite launching ve- 
hicle. 

Vickers’ control apparatus, built 
around a magnetic amplifier, will 
be used to accomplish the neces- 
sary changes in course of the 
rocket by altering position of rocket 
engines at the base of the first 
and second rockets of the proposed 
three-stage rocket vehicle. The 
engines, mounted on a sort of uni- 
versal joint called a gimbal, will 
be installed in such a way that 
they can readily be shifted about. 
As the bottom and middle rockets 
use up their fuel and burn out, 
they are to drop off. The Vickers’ 
device will not be built into the 
topmost and final stage, but will 
give it a final positional fillip as 
the second stage is jettisoned. 


FORMATION of the Bell Automa- 
tion Corp. has been announced by 
the Bell Aircraft Corp. Company 
will be a new wholly owned sub- 
sidiary to specialize in the fields 
of automatic controls and systems. 
First product to be introduced by 
the new company is the Electro- 
Way, an electronically controlled, 
continuous weighing system for 
conveyor belt handling of bulk 
materials. President of the new 
corporation is Leston Fanneuf, 
vice president and general man- 
ager of Bell Aircraft Corp. Key 


technical personnel were 
from Bell Aircraft’s electr: 
gineering department and wil] , 
under the active direction 
Frank S. McCullough, 
named general manager. 


drawn 
ics ep. 
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CONTINUOUS mixing of various quan. 
tities of dry solids is problem in 
animal feed proportioning. Mixtures 
must be varied constantly to adjust 
for weather, quality of feed, etc. Sys- 
tem designed by Thompson & Gill 
utilizes Speed-Trol manufactured by 
Sterling Electric Motors Inc. Each 
feed bin has screw conveyor at bottom 
which is driven by variable speed 
drive and which feeds into large main 
screw conveyor leading to sacking mo 
chine or storage bin. Calibration of 
system provides data for speed drive 
settings to obtain any combination of 
ingredients to be mixed automatically 


Selective Calling System 
Simplifies Remote Control 


SELECTIVE signaling device 
which relieves pilots of the task of 
continuously monitoring a radio 
channel has been announced by 
the Dualex Div., Bell & Gossett 
Co., Morton Grove, Ill. Unit con- 
sists of a selective calling receiver 
which performs the same function 
as a telephone bell and a selective 
calling transmitter which func 
tions as the dial in the telephone 
system. 

Simply by setting the call num- 
ber of a particular aircraft on the 
five-dial transmitter, the sender 
can alert only the one receiving 
aircraft by a flashing light in the 
cockpit. The pilot then turns 0 
his radio receiver to hear the mes 
sage. With the five-dial transmit: 
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AUTOMATION 
DEMANDS 


ae a4 
CONTROLS 


Dimensional control is the very heart 


of automation for aT) ela diye) lial ie 
industry. Consequently, eee 
selection of In-Process and Post-Process 
control devices is very important. 


Sheffield control TTT 
$0 widely used in UCL Mes cit ee 


MT recognized leader Tae e 
electric and electronic gaging, Sheffield 
is prepared to furnish Tg 


® Packaged controls and too 


TTT) eT tN 
to install 


Tal) tt DUT Tall iteya) 


gaging and 
UPL airy 


yt tet Ts 


FUNCTIONS and ADVANTAGES eS ar LT ite ems Tie 


fs TEE aE 
ECT Te $ and relays 


SUPE LGR aeye nee 
@ Determine minute dimensional varia- 


tions, rapidly and with repetitive pre- 
cision 


bir Tes a, dication 


Initiate warning signals 
Actuate control mechanisms 


Segregate acceptable, oversize and 
undersize parts 


Accurately classify parts by sizes 


Accommodate almost limitless range of 
tolerances 


Operate with interchangeable tooling 


d ry t-T'h head ine 
Are small, compact and easily mounte 


hee EU Le eee ae 
ewe 


atu Rm Be tT Tae et 
- erv- ae Tile Ret 
Have unusually long, trouble-free serv lee 


i Fe eal 
ice life 


Me lace is | AUS hae lee eee 


verting the result into MOLL emer tats LI CT 
uating electrical Duley) into an rae mata tate) Talent 


Are easily interchanged 


write for Bulletin AU-1154 
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HAGEN count switch 





me i')i 


| machine tools — 
feed pumps — 


metering 


PAID FOR BY SAVINGS MADE 
ON JUST] TOOL 


Simply set this Hagen Count Switch to the number of opera- 
tions at which a tool should be changed. The count switch 
trips a switch after a preset number of electrical impulses 
... and thereby shuts down the machine automatically. Tool 
wear never reaches the point where tools must be ground 
down excessively to resharpen. That means increased tool 
life, reduced tooling costs and fewer rejects. Compare the 
savings on just one tool with the cost of this reasonably 
priced Hagen Count Switch. Chances are, the savings will 
be much greater. 


This Hagen Model 70 Count Switch has 72 dial divisions 
. . » 72 possible settings. Dials are available with up to 
24,000 counts. Accuracy: 1% of full scale range. Ideal for 
feed pumps and metering operations. Send coupon for 
Bulletin 780 — or data on the complete line of reset and 


repeating cycle timers and counters, interrupters and con- 


trol assemblies. 
MAIL COUPON TODAY! 


HAGEN MANUFACTURING COMPANY, INC. 
Dept. A-1056, Moline, Iilinois 


() Please send free Bulletin 780 on Hagen Count 
wr Switch. 


(] Send free data on counters, timers, interrupters 
and control assemblies. 


Pah Ele ds 
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ter, any one of 100,000 fferent 
planes can be called. 

An auxiliary plug-in {unctioy 
control unit is available for ys 
with the receiver unit in ‘he gi. 
plane. It enables the groind Op- 
erator to control up to nine jp. 
dividual electrical functions in the 
aircraft in addition to the norm, 
alerting function. Each of theg 
functions or circuits may be indi. 
vidually turned On or Off from the 
ground without attention from the 
pilot. Examples would be read. 
ing data off the weather warp. 
ing radar system, or receiving 
visual information from a teleyi. 
sion camera in the nose of the 
plane, now projected as a new 
means of controlling traffic 

The Dualex selective calling sys. 
tem is not confined in application 
to aircraft. It offers a remote cal] 
and control service to taxicab com- 
panies, truck fleets, ships, railroads 
or to trigger remote operations 
along an area route. 

Another application potential 
lies in the new field of manufac. 
turing automation. The digital se- 
lective calling system is a funda- 
mental means of establishing con- 
trols which have virtually no lim- 
itation. It is elemental and prac- 
tical in its methods and lends it- 
self to the thinking of engineers 
who are trained to think in terms 
of logic and mathematical se 
quence. 


ACQUISITION of the Metal Proc- 
essing Machine Co. by McKay Ma- 
chine Co. has been announced bj 
A. J. Wardle Jr., president of Me- 
Kay. Metal Processing specializes 
in shear welders for joining steel 
and nonferrous strip, continuous 
tube mill feeders and loopers, pay- 
off reels, tension reels, sheet pilers 
pinch roll units, coil lifts and 
transfers and automated tube and 
pipe handling equipment. It will 
operate as a separate company but 
will tie-in with McKay on sales 
sales service and _ engineering 
R. T. Klempay, formerly president 
of Metal Processing has been ap 
pointed vice president and genera! 
manager. 

The McKay Machine Co. designs 
and builds tube and pipe mills 
automated lines for cold drawing 
and processing of hot rolled bars 
roller levelers and related equip 
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Information Service 


For your convenience, advertisements and items of information on new equip- 
ment, components and manufacturers literature now can be quickly identified 
by an Item Number printed just below each unit. 

For additional free information circle item number on an inquiry card. Fill in 
your name, title, address, etc.—Drop it in the mail—No Postage Required—Your 
request will receive prompt attention and will be filled directly by the manu- 
facturer. 

Se that you won't have to clip this issue, we will gladly send you a personal 
copy of any article. Just fill in the page number and title of the article you 
desire. 
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i ment for the steel, nonferrous 
metal, automotive and other in- 


dustries. 


AUTOMATIC control system manufac- 
tured by Teller Co., Butler, Pa., is built 
cround tape or punched card controlled 
step motors. Simplified amplifier per- 
mits a multiple series of operations to 
be programmed for control of several 
motors in a co-ordinated system such 
as is found in automated machine tool 
operations (see Automation Mar. 55, 
Pg. 62). Acceleration and deceleration 
characteristics of the motor plus sen- 
sitive step control through tape medium 
provide an electrical gear system of 
sufficient reliability to eliminate, in 
general, the necessity of incorporating 
feedback provisions in the control sys- 
tem. 


Automatic Assembly System 
For Communication Equipment 


CONTRACT for the pilot auto- 
matic production of Army Signal 
Corps communications equipment 
has been awarded the Light Mili- 
tary Electronic Equipment Dept. 
of the General Electric Co. Con- 
tract covers installation, proof 
testing, pilot production runs, and 
evaluation of the Signal Corps 
automatic component assembly sys- 
tem. 

System consists of a group of 
six integrated machines designed 
for the specific production require- 
ments of military electronic equip- 
ment. Special flexibility is required 
for military electronics production 
since comparatively small quanti- 
ties with a high degree of variety 
are run. The system’s six produc- 
tion machines are programmed, or 
set up and operated in correct 
sequence by coded punched cards 
run through an electrical reader 
which relays the information to 
the machines. To change the sys- 
tem over for the production of a 
different type of equipment, the 
Operators need only insert a group 
of punch cards for the operation, 
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... Where tire carcasses 
gel off to stand inspection 


Tires ride practically all the way from first operation 
to shipping dock. Now and then they get off and walk — 
or roll. 

Here carcasses from the tire-making machines arrive 
by MHS Monoveyor and are automatically transferred by 
synchronized belt conveyor to a length of gravity conveyor. 
On this they roll to an inspection station, shown in right 
background. 

There’s no lifting of heavy carcasses, no concentration 
of labor, no pile-up of materials. The MHS materials han- 
dling system sets an easy pace, does the heavy work, saves 
human energy for tasks which add value to the product. 

Your production, too, can benefit from skillfully 
planned automatic materials handling. Call in the MHS 
engineer for expert assistance. 


Mechanical Handling Systems 
AND SUBSIDIARIES 
4622 Nancy Ave., Detroit 12, Michigan 
Offices in Principal Cities 


FACTORIES: Detroit, Mich, + Fairfield, lowa + Albany, M. Y. * Windsor, Ontario 
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Automatic 
Tile lt 
TRANSPORTATION ” 


Weld-Bilt Floor-to-Floor Elevators are 
designed to improve your conveyor- 
izing between two or three floor levels. 
Highly versatile in application, they 
provide completely automatic loading, 
unloading, lifting or lowering — with 
limit controls, brakes, inclinable or 
mechanical platforms, selector push 
buttons in any combination to suit your 
product and conveyor systems. 


TYPICAL WELD-BILT 
“VERTICAL TRANSPORTATION” 








Freezers automatically con- 
veyed to elevator on top floor. 
Freezer weight trips controls 
to start descent. 





~i is 
latform automatically 
tutes a at lower level to discharge 
freezers to conveyor. Load re- 
lease starts elevator ascent to 


top floor. 

If your production flow can benefit by 
floor-to-floor conveyorizing, write for 
suggestions on Weld-Bilt “Vertical 
Transportation.” 


Weld-Bilt Automatic Conveyor- 
Lifts Elevators, Portable 


Weld Bilt Elevators, Drum Elevators, Lift 
. y Trucks, Pallet Trucks, 


Hydraulic Lift Tables, Skid 
Platforms, Special Equipment. 


eal BEND EQUIPMENT CORP. 


NEERS 


MATERIALS HANDLIN ENG 





347 WEST WATER STREET * WEST BEND, WIS. 
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and feed in the necessary compo- 
nents. 

In operation, the system auto- 
matically prepares and tests com- 
ponents and conveys them in mag- 
azines to a placement head, trans- 
ports printed wiring boards under 
the placement head, inserts the 
components in the boards, dip 
solders the completed units, and 
tests them. The system is ex- 
pected to place 1600 components 
per hour, to dip- solder approxi- 
mately 120 wiring boards per hour, 
and to complete five electrical tests 
per second. 


List of Films Available 


NATIONAL Machine Tool Build- 
ers’ Association has published a 
new booklet which lists films avail- 
able for loan to interested com- 
panies. The films, concerned with 
machine tools and machining op- 
erations, were prepared for sales 
or training purposes by member 
companies of NMTBA. Copies of 
the booklet are available from Na- 
tional Machine Tool Builders’ As- 
sociation, 2071 E. 102nd St., Cleve- 
land 6, O. 


ENLARGEMENT of its air condi- 
tioner production facilities with 
the addition of a new $114 million 
machine line has been announced 
by the Airtemp Div., Chrysler 
Corp. Line has been introduced 
for the manufacturing of three 
new air conditioner compressors: 
One for the company’s car air con- 
ditioner and two hermetically 
sealed compressors for home air 


conditioning units. The | 0-fo, 
long line will provide for auto. 
mated machining operations 
the compressor crankcase c: stings 
As part of the overall ex; ansioy 
program, the company is « so jp. 
stalling a pair of new aut mati 
coil making machines whic) yjj 
turn out car air conditionins ¢coo}. 
ing coils. 


Instrument Measures Flow 
By Heat Transfer Rate 


NEW FLOWMETER manufac. 
tured by Industrial Development 
Laboratories Inc. is based upon 
rate of heat transfer in the bound. 
ary layer of a flowing fluid. Heat 
is produced electrically in a heat.- 
er coil wound around the outside 
of a flow tube and a differentia) 
temperature between two ther. 
mometer coils, located on either 
side of the heater coil, determines 
an output voltage which is a func. 
tion of both the fluid and mass flow 
rate and power dissipated in the 
heater coil. 

In operation a constant tempera- 
ture differential (about 1C) is 
maintained at all flow rates by 
means of a self-balancing bridge 
incorporating both resistance ther- 
mometers. The wattage is auto- 
matically varied by an electronic 
control system in response to the 
varying flow rates. The direction 
of change of power input to the 
heater is such as to restore the 
bridge balance, thus providing a 
closed servoloop system. The flow 
rate is indicated by a properly Cali- 
brated wattmeter and the total 











SMALL CAPACITY pumping applico- 
tions are enhanced with new pump 
based on old principle. Around oa 
central drive shaft revolves a direct 
drive nylon rotor in a planetary mo- 
tion. The nylon roller exerts pressure 
against a vinyl roller-tube guard 
which in turn gently, progressively 
kneads the vinyl pumping tube carrying 
the fluid. This imparts a positive direc- 
tional flow to the fluid or gas being 
pumped. As can be seen, the liquid 
or gas being pumped is always con- 
tained within the chemically resistant 
tube and thus stuffing box and me- 
chanical seal leakage is eliminated. 
The unit lends itself to a simplified 
construction which permits ease of 


maintenance and complete accessibility 
to all parts. 
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need 
creative 


automatiom 
assistance? 


" indentinane W. F. & JOHN BARNES 


TWO-FOLD AUTOMATION SERVICE 


ENGINEERING COMPLETE 
PRODUCTION-LINE SYSTEMS 


Complete service includes planning step-by-step sequence 
of operations and the individual engineering of processes, 
methods and equipment to meet your production needs. 
Barnes’ creative engineering, developed over a period of 
80 years in designing and building high production machine 
tools, can be depended upon to provide you with the latest 
in cost-cutting methods. Our highly versatile engineering 


staff will work with you as a team to solve problems quickly 
and efficiently. 


DESIGNING AND BUILDING 
SPECIAL UNITS 


To meet specific work-handling or processing needs, Barnes’ 
engineers have designed and built special conveyors, turn- 
over mechanisms, inspection, and assembling equipment to 
suit either automatic or semi-automatic requirements. Hun- 
dreds of units are today profitably serving a wide range of 
industries. Because electrical, hydraulic, mechanical, tool and 
fixture engineering is closely coordinated at Barnes under 
one roof, you save time and eliminate divided responsibility. 


Ask for Production Analysis 


Find out today why more and more production executives are 
turning to Barnes for help with their automation problems. 
Barnes’ creative engineering staff will be pleased to analyze 
your requirements, offer recommendations, and provide you 
with a cost estimate in a formal proposal, if you desire. 


ise AUTOMATION SECTION 
414 S$. WATER ST. * ROCKFORD, ILLINOIS 
BARNES 


SPECIAL MULTIPLE SPINDLE MACHINE TOOLS . SPECIAL 
PROCESS EQUIPMENT . SPECIAL ELECTRICAL CONTROLS 
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PRODUCTION 
ENGINEERS 
ACE RRNA EA 


JOIN THE LEADER IN AERO CONTROLS! 


Honeywell needs top-notch Process 
Engineers at all levels of responsibil- 
ity for directing the production of 
such airborne control systems as: 


INERTIAL GUIDANCE 

INLET AREA CONTROL 

JET ENGINE CONTROL 

FIRE CONTROL AND BOMBING 

FLIGHT CONTROL SYSTEMS 

FUEL MEASUREMENT AND 
MANAGEMENT 

EXHAUST GAS TEMPERATURE 
INDICATION 


Engineers selected will analyze de- 
signs, establish process methods and 
control, and guide designs toward 
economical and speedy production. 


@ To qualify, you should be famil- 
iar with process evaluation, cost 
estimating, tool ordering, metals 
fabrication, and manufacturing- 
assembly operations. Your back- 
ground should be in the area of 
precision electrical, mechanical, or 
hydraulic devices such as gyros, ac- 
celerometers, operational com- 
puters, pressure switches, amplifiers, 
calibrators, altitude compensators, 
and thermistor level switches. 


@ These are permanent, career- 
building positions that Honeywell 
can offer because of its succession 
of achievements in airborne control 
systems, broad diversification, and 
healthy balance between civilian and 
military contracts. 


CONSIDER THESE ADVANTAGES 


@ Minneapolis offers you metro- 
politan living with a suburban way 
of life . . . A city of beautiful lakes 
with every recreational facility a few 
minutes from your home. 


@ Outstanding educational oppor- 
tunities . . . Liberal tuition allow- 
ances paid by Honeywell. 


@ Plant and technical facilities 
among the best in the industry. 


@ Honeywell pays your family 
moving expenses. 


@ Salaries, insurance-pension pro- 
grams are all first rate 


Oe eee eee 


@ Honeywell, the nation’s leading 
supplier of control systems, manu- 
factures over 10,000 diversified prod- 
ucts. A sound growth company, 
Honeywell offers continuing expan- 
sion and permanent opportunities 
for you to advance. 


WRITE TO US 


If you are interested in a career at 
Honeywell, call collect or send your 
résumé to Bruce Wood, Technical 
Director, Dept. AU-10-108, Aero- 
nautical Division, 2600 Ridgway 
Road, Minneapolis 13. 


Henevwell 
i Fiat in, Conitiols.. 
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flow is indicated by a watt-hour 
meter which integrates the flow 
rate. 

The Electro-Caloric flow meter 
is particularly useful in operations 
requiring sanitary, safety and 
other features associated with the 
chemical, pharmaceutical, and food 
processing industries. The meas- 
uring elements are not in contact 
with the fluid and therefore are 
not exposed to chemical and me- 
chanical attack or subject to clog- 


ging. 


APPOINTMENT of Donald E. 
Houser as manager of the Elec- 
tronic Equipment Dept. of the 
United Shoe Machinery Corp. has 
been announced. Houser will su- 
pervise all commercial aspects of 
the company’s automatic electron- 
ic inserting machinery including 
the Dynasert conveyor systems, in- 
dividual semiautomatic inserting 
machines, and new automatic dip 
soldering machine developed for 
use with the Dynasert equipment. 
He was formerly manager of the 
company’s Special Projects Dept. 


in charge of development work as. 
sociated with equipment othor tha, 
shoe machinery. 


Company Trained Designers 
To Offset Engineeer Shortage 


AS A SOLUTION to the s! rtagy 
of engineers that is plaguing mos 
manufacturers, the Cross Co., De. 
troit, has established an interna) 
company school specifically or. 
ganized to train machine design. 
ers for the firm’s rapidly expand. 
ing automation machinery and 
special machine tool building op. 
erations. Students will be sub. 
jected to a concentrated learning 
program for a period of 26 weeks 
and will then be transferred to 
productive work in the company’s 
engineering department. New 
classes are expected to start ever) 
six months. Ralph E. Cross, ex- 
ecutive vice president of the com. 
pany, explained that the new pro- 
gram is a result of the firm's ef. 
fort to ease the serious shortage 
of engineers and is not a substitute 


FIRST of the tremendous electronic computer installctions which are to be the heart 
of the nation’s new air warning network is in the process of being shipped to 
McGuire Air Force base by IBM. Tagged the Semi-Automatic Ground Environment 


(SAGE) system, it utilizes a computer to 


receive information, to memorize, to 


calculate, to record answers and with the perspective and display talents of rador, 
to present an instantaneous graphic picture of the location, speed, and direction 
of all planes within radar range. The system links together radar installations on 
land, on Navy picket ships at sea, on offshore Texas towers, and on airborne early 
warning planes ranging far out over the ocean. Information anywhere within the 
radar area is relayed continuously and automatically to the computer. The illustrated 
control console contains all of the controls for operating the computer. It displays 
the operating status of the equipment to personnel who continually monitor the 
computer's operation. The illustrated display console presents a picture of the air 
defense situation to operating personnel and with the aid of buttons and switches 
located on the side of the console, Air Force personnel can make tactical decisions 
which in turn will be carried out automatically by the computer in setting up the 


most effective defense operation. 


AUTOMATION—October 1956 





ROTARY HOPPERS 


CENTRIFEED HOPPERS 


SHAFT HOPPERS 


DRUM HOPPERS 


k DI! CORPORATION 


FORMERLY KRAUS DESIGN, INC 
950 EXCHANGE STREET @© ROCHESTER 8, N.Y. 


SPECIALISTS IN MECHANICAL HOPPERING, 
AUTOMATIC ASSEMBLY MACHINES, AND 
INTEGRATED PARTS PRODUCTION LINES 


Send sample parts and production details for engineering recommendations. 
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for AUTOMATED 
Tape Controlled SPACING! 


Press a button and the work is moved to an exact position 
under the drill. ‘*) 


SOUL RRS pred Fhe deo ad 














The operator drills the hole, again presses a button and 
the work is moved to the next position. 


a 7 - ° _ 
FLEA AA SPIRE REL Ce Fe ee es Dae 





; . It's all in the punched tape, prepared from drawings, 
dimensioned in two directions from a Zero corner. (x and 
y coordinates.) 


The “reader” interprets the punched holes and both tables 
are moved simultaneously. 

















Accuracy of positioning is .001’’, load capacity 1,000 
pounds, shipping weight 8,000 pounds. 


No jigs to make, no stops to set, unlimited hole positions 
and the tape is stored ready for re-runs. 


ARTER GRINDING MACHINE COMPARY 


WORCESTER S$, MASSACHUSETTS 
Jigmatic Automatic Tape Controlled Positioning Table © Rotary Surface Grinders 
Flat Cirevler Cutter Grinders © Internal Grinders ® Cylindrical Grinders * Carbide Tool Grinders 
AGENTS IN INDUSTRIAL CENTERS OF UNITED STATES ANB CANADA 
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for an engineering degree. 4, 
said, “The schooling is desizneg t, 
fill our particular needs in the fy. 
ture, and all trainees will be urge, 
to complete their formal enzineer. 
ing schooling at night, following 
the first six months period.’ 


NEW color and sound film featyr. 
ing various production line appli. 
cations of electrostatic spray 
painting equipment has been pre. 
pared by the Ransburg Electro. 
Coating Corp., Indianapolis, Ind 
The film, entitled “The Big Attrac. 
tion” is available for plant show. 
ings for those interested in factory 
production line painting opera. 
tions, 


MEETINGS AND EVENTS 


Oct. 18-19— 
National Conference on Indus 
trial Hydraulics. To be held Hote) 
Sherman, Chicago. Additional in. 
formation may be obtained from 
V. J. Danilov, Illinois Institute of 
Technology, 35 W. 33rd St., Tech- 
nology Center, Chicago 16, IIL. 


Oct. 18-20— 


Foundry Equipment Manufac 


turers Association Inc. Thirty- 
> annual meeting to be held 

reenbrier Hotel, White Sulphur 
Springs, W. Va. Additional in- 
formation may be obtained from 
C. R. Heller, One Thomas Circle. 
Washington 5, D. C. 


Oct. 20-23— , 
Conveyor Equipment Manuf 
turers Association. Annual meeting 
to be held Greenbrier Hotel, White 
Sulphur Springs, W. Va. Addi- 
tional information may be obtained 
from association headquarters, One 
Thomas Circle, Washington 5, D.C 


Oct. 22-24— 

Purdue University. First Con- 
ference on Manufacturing Auto 
mation cosponsored by Automation 
Magazine. Additional information 
may be obtained from Editor, 
Automation, Penton Building 
Cleveland 13, Ohio. 


Oct. 22-25— 

Society of Industrial Packaging 
and Materials Handling Engineers. 
Eleventh annual protective pack- 
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Do you have an 
Application 
Requiring... 


... Constant speed, regardless of 
load or voltage, depending only 
on frequency. 


... Synchronized speed for a number 
of motors. 


... Adjustable speed with minimum 
variation at any speed setting. 


Synchronous Speed 
with 
induction Simplicity 


Allis-Chalmers new development — the Synduction 
motor — offers these characteristics at low cost — 
with the dependability of an induction motor. In 
addition to constant speed from no load to pull-out, 
it also offers across-the-line starting, wide range of 
speeds and high efficiency. It’s another example of 
MORE motor pioneering by Allis-Chalmers. 

Allis-Chalmers invites your inquiry, in the belief 
that many processes can be improved by the appli- 
cation of Synduction motors. Our engineers will 
gladly analyze your present operations to help you 
determine where Synduction motors can be applied 
profitably. Call your A-C office or write Allis- 
Chalmers, General Products Division, Milwaukee 
1, Wisconsin, for Bulletin 51B8440. 


Synduction is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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Index Tables, Power Assemblies, Stands and Control Panels 
Now Standard and Cataloged — 

MANY IN STOCK AT SUBSTANTIAL SAVINGS! 







CATALOG NO. 301. . . AN OUTSTANDING CONTRIBUTION 
TO STANDARDIZATION IN AUTOMATION 









There has never been anything like it! 
24 pages of engineering data vital to any- 
one interested in automatic assembly. 
More than 150 high speed, precision in- 
dex tables cataloged by dial sizes from 
12” to 120”; 4 to 36 stations; and index- 
ing periods varying from %4 to % of 
the cycle time. Load ratings are shown 
for various RPM. All dimensions are 
given. Standard power assemblies are 
shown with speeds and dimensions. Stands, 
electrical control panels and other aux- 
iliary items are listed. You can even or- 
der a complete rotary transfer machine 
from stock with weeks off normal deliv- 
ery time and substantial price reductions! 















































































Convert to STANDARDIZED AUTOMATION .. . with Ferguson Intérmittor 
Index Tables and Rotary Transfer Machines. Add your own tooling or let Ferguson 
design and build it for you. Get all the benefits of standard machinery with the 
advantages of special equipment. 


SEND FOR YOUR COPY OF CATALOG 301 
FERGUSON MACHINE CORPORATION 


ROLLER GEAR DIVISION, DEPT. Al 10P. ©. BOX 5841, ST. LOUIS 21, MO. 








Circle 572 on Inquiry Cord 





aging and materials handling ¢. 


position to be held St. Louis, ag! 


ditional information may be }. 
tained from society headc iarters, 
30 N. LaSalle St., Chicago 2, q 


Oct. 22-26— 

National Industrial Exposition ¢ 
Management Conferences. Joint}, 
sponsored by industry, labor 
finance and government azencic; 
in co-operation with the U.S. Dept 
of Commerce and Defense to le 
held Detroit. Additional informa. 
tion may be obtained from A. F 
Denham, 927 Book Bidg., Detroit 
26, Mich. 


Oct. 29-Nov. 2— 

Western Reserve University, 
First of series of three seminars 
on effective management of rec. 
orded information to be held Cleve. 
land. Additional information may 
be obtained from School of Li- 
brary Science, Western Reserve 
University, Cleveland 6, Ohio. 


Oct. 30-Nov. 1— 

National Fluid Power Associs- 
tion. Fall meeting to be held Hotel 
Cleveland, Cleveland, Ohio. Addi- 
tional information may be obtained 
from Barrett Rogers, 1618 Orring- 
ton Ave., Evanston, III. 


Nov. 7-8— 

Process Data Handling Sympos- 
jum. Sponsored by Philadelphia 
Section, Instrument Society of 
America to be held Bellevue-Strat- 
ford Hotel, Philadelphia. Adidi- 
tional information may be obtained 
from Horace Richter, Fischer & 
Porter Co., 29 Bala Ave., Bala 
Cynwyd, Pa. 


“Now then... . Each wite has 4 
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Heald machine for boring pistons includes tooling that provides for orienting, 
handling, clamping, cutting, and gaging the parts. 


Loading chute attaches to 


trough where piston is shown in horizontal position. Behind this is the orienting 
device and to the rear of that the work station. 


Tooling Automation 


HARVEST time on the farm and 
harvest time for the tooling pro- 
grams of Detroit both produce 
their share of headaches, . long 
workdays, and pride of accomplish- 
ment. New-model programs that 
were long ago dreams of the proc- 
ess engineers and master me- 
chanics are now in the make-it-run 
stage. 

Some call it “debugging”’ others 
“proofing” and often it’s known 
as the “pilot-lot.” (‘‘Pi'e the lot of 
‘em over there and we’ll try some 
more.”) In any event its a time 
when you've got to have parts and 
the new ideas are either bearing 
fruit or fizzling failures. 


Men Behind the Men 

As new methods to manufacture 
new parts become established the 
oft-sung heroes are the process en- 
gineers who establish the sequence 
of production operations. These 
are the “how-to-make-it” boys that 
are spearheading the ever-increas- 
ing automation offensive. But 
there’s more to success than 
strategists and assault platoons. 
Th: processing engineer’s efforts 
to ievise good production process- 


AU) MATION—October 1956 


es, utilizing automatic machine 
tools and tooling, will win no vic- 
tories un'ess backed by tool en- 
gineers who can transform the 
plans into workable tool designs. 


Tooling Plan 


Tool engineers (whose humble 
origin was in drafting drawings to 
record what the toolmaker had 
worked out) are putting their 
ideas on paper so that tools can be 
bui't to their prints, and in so do- 
ing are contributing tooling plans, 
fixture layouts and tooling details 
to the automation program. 

In making up a tooling plan for 
a given factory routing each ma- 
chining operation must be pro- 
vided with: (1) Jigs, fixtures or 
dies that support or restrain the 
part while the operation is being 
performed, (2) cutting tools -or 
punches that do the actual work 
on the parts, (3) gages to check 
that the operation was done prop- 
erly, and (4) handling devices to 
move the pieces to and from this 
operation. 

Before automation thinking en- 
tered tool planning, jigs and fix- 
tures were mostly hand operated. 


: ir detroit dateline 


a a Bt Ded ame ae 


By JAMES C. KEEBLER 


Associote Editor 


Now, the trend is to have a mo- 
tion of the machine tool either op- 
erate the fixture directly or trip 
the control mechanism that actu- 
ates the air or hydrau'ic cylinder 
or electric motor that operates the 
fixture. 

Cutting tools have been me- 
chanically held in machines for 
years, but fear of downtime with 
automated equipment has led to 
designs that provide for quick 
change of dull tools. 

Gage planning has always pre- 
sented a compromise, based on the 
tool planners judgment, between 
the critical nature of certain di- 
mensions and the expenses for 
gages and inspectors’ time. New 
thinking in the age of automation 
requires consideration of feedback 
gaging to correct machine set- 
tings, and gages to prevent jam- 
ming of automatic mechanisms. 

As automation techniques de- 
veloped, tool planners saw the 
need to include hand'ing devices 
on the list of tooling to be con- 
sidered for each machining opera- 
tion. Hand loading and unloading 
is inconsistent with the efficient 
utilization of productive manpow- 
er. Basic handling equipment can 
be provided with special fingers, 
pawls, or hooks that make it 
adaptable to different production 
parts. 


Air Lift 


Use of air power is growing. To 
glimpse the large part this phase 
of automation is playing in auto- 
motive production operations, it is 
interesting to look at some com- 
ments concerning the Buick stamp- 
ing plant by Edward Ragsdale, 
general manager of Buick and vice 
president of G.M. In this plant 
compressed air is used to lift near- 
ly 700,000 pounds of steel parts 
every day—at the rate of 35,000 
individual pieces a day. 

“These mechanical hands and 
special transfer devices powered 
by compressed air are a big fac- 
tor in preventing fatigue and in- 
creasing safety and efficiency of 
employees,” Ragsdale said, ‘“tak- 
ing a lot of heavy lifting out of 
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Feed-out quill and tools 
Loading chute 





Probe cylinder 


Air gage not within tolerances 


Boringheod 


drive motor 





Sketch shows relative positions of the functional mechanisms in 
the Heald automated piston boring machine. Close-up photo 
of the gaging station shows specific tooling for this application. 


operating the stamping presses.” 

He points out that on one job 
alone—stamping primary pump 
covers—iron hands do about 30,- 
000 pounds of lifting each day. Be- 
fore this handling equipment was 
installed, the press operators had 
to do that job, lifting the stamped 
parts out of the press and placing 
them in stock tubs for transfer to 
the following operation. Now the 
iron hand grabs the part after 
stamping and places it on a con- 
veyor that takes it directly to the 
next machine. 

“Buick uses more than 21 billion 
cubic feet of compressed air every 
year,” Ragsdale added, “and we 
anticipate even greater usage in 
the future as more mechanical 
helpers are designed to give em- 
ployees a hand on heavy jobs.” 


Details, Details, Details! 

Once a tooling p'an is estab- 
lished for each operation of a 
manufacturing process the too! de- 
sign work begins. Tool design lay- 
outs are approved and the details 
are drawn. Detailing is an impor- 
tant detail of the program. Prob- 
ably no one has bothered to count 
the total number of tooling details 
in a 350-foot long transfer ma- 
chine that performs 555 operations 
on V-8 cylinder blocks, but every- 
one involved in the program is 
aware of the fact that if one detail 
should be such as to interfere with 
the action of a clamp, or prevent 
loading or unloading of the work- 
pieces, or be too fragi'e to accom- 
plish its assigned purpose, then 
there’s been a bug designed right 


into the tooling and no amount of 
care on the part of the toolmaker 
or tool inspector will get it out. 

But on that fateful becasion of 
the pilot lot the sting of this bug 
will be felt. And the process de- 
velopment crew or master me- 
chanic’s troubleshooters will need 
more than a bug bomb to get 
things going properly. 

Certainly the automakers are 
looking for tool engineering talent 
(there’s no substitute for ta'ent) 
that doesn’t design bugs into the 
tooling so that the cost of exter- 
minating them can be applied to 
progress of another sort. Tool 
engineering personnel must know 
their machine tools, how they cycle 
and how the various tooling com- 
ponents they are designing can tie 
into the machine with maximum 
safety and efficiency. Often a 
knowledge of pneumatic, hydraulic, 
and electric circuitry is required. 

Due to the complex nature and 
seasonal aspects of the tooling 
programs the automakers do not 
maintain tool design groups of suf- 
ficient size to handle the complete 
chore. Assistance is sought from 
tool design shops and from the 


ence necessary to tool up for au- 
tomation. 

How much of the equipment in- 
volved is new and how much is 
tied to existing facilities is a large 
factor in establishing the amount 
of co-ordinating effect that is re- 
quired on the part of the process- 
ing engineer. If the program in- 
volves a new transfer machine to 


completely process the part in 
question, the machine tool builder 
who gets the job will most likely 
be asked to supply a machine that 
is fully tooled and tested with 
sample parts prior to shipment. 


Standardization Set Back 
In discussing automation’s effect 
on jigs and fixtures, Henry M 
Adams, an automation specialist 
at Chrysler, points out that the 
trend today for the machine tool 
builder to completely tool the new 
machines has reversed some auto 
firms’ former trends toward com- 
pany standards on jig, fixture, 
gage and cutting tool components. 
Now they take whatever stand- 
ards (if any) the machinery build- 
er has established to simplify his 
tool design. The complexity aris- 
ing when machine tool builders 
sublet the tooling design to tool 
design job shops gives user stand- 
ardization another kick in the rear. 
The automaker is assured of 4 
workable machine but any sim- 
ilarity between the tooling concept 
used here and that applied on the 
equipment across the aisle is solely 
the result of whatever co-ordinat- 
ing effort he cares to apply. 
Adams says the pendulum is go 
ing to swing back and cites the 
Plymouth engine plant as a new 
instal!ation where tooling stand- 
ardization yielded economies. 
Whatever the per cent yield i 
successful tooling during model 


change pilot lots it is obvious that - 


the old tool design note: “File 
and fit to suit” is not adequate 
for the age of automation. 
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Raise the Barriers 


EXPERIMENTS in applying automation techniques in 

many plants today are such as to offer management little 

factual basis for evaluation. Like the blind men in the well- 
known fable of “The Blind Men and the Elephant,” most 
attempts at automating are confined to a small area limited by 
experience and understanding. Dollarwise, results are equally 
restricted. _ 

Basic economics in developing automated equipment dic- 
tate careful study of available methods regardless of their 
original purpose. And, while production management is con- 
stantly seeking answers to demands for improved production 
levels, quality and economics, certain factors militate against 
ready attainment of such aims through the use of known auto- 
mation techniques. 

Manufacturing today is a complex business; ilies 
manufacturing more so. This very complexity raises a tre- 
mendous barrier to complete and thorough knowledge. Again, 
those most experienced and successful in the field of automated 
equipment most often are known only to the few. Finally, the 
cross-breeding of successful know-how across industries is an 
idea basic to American enterprise but one that actually remains 
almost unrecognized as a potent manufacturing consideration. 
It is of primary importance in automation. 

Continuous advance into automated production is a must 
if steady progress toward improved manufacturing, methods 
is to be maintained. To aid in creating a firm practical basis 
for evaluation and planning by production executives, AUTO- 
MATION is cosponsoring with Purdue University “The First 
Conference on Manufacturing Automation.” Here, a group 
of outstanding automation authorities, speaking from broad 
practical experience, will provide a realistic insight into manu- 
facturing automation technology today. Gathered under one 
roof will be the greatest wealth of intimate knowledge on the 
subject ever assembled. 

From a basic twofold approach, the papers will delve into 
a broad range of actual installations, the economics, the or- 
ganization problem, the new concept of manufacturing plan- 
ning, the product design influence, the plant, the equipment 
and, finally, how to go about accomplishing the job. This care- 
fully integrated series of papers can oe the solid foundation 
for future, development. 


EDITOR 













ee. Fig. 1—Eight station assembly machine by Gray Ec. ; 
OOBOOOwOOL) ment Co. puts together, counts and identifies valve = 
semblies consisting of five parts. Sketch shows ports 
and sequence of operations. Photo of machine shows 
parts feeders, control panel and dial index table with 
work nests. 




















Courtesy Gray Equipment Co 


AUTOMATED ASSEMBLY -—1 


© BASIC CONSIDERATIONS 
® PARTS FEEDING 


By KENNETH R. TREER, Gray Equipment Co. Cleveland, O. 


if TABLE 1—Elements of Automatic Assembly Equipment 
7 Parts Feeding Transfer Fasten | Sense Eject Contre! 
2 and/or Sort 


i | 


os Continuous Coining Probes Random Mechanical 
if Parts-selectors Staking Gages “1 e Electrical 

; Magazines dace Riveting Segregators py tree Electronic 
- Orientation In-Line Index Spinning Markers Packaging Pneumatic 
e devices 7 

ma Dial Index yp Coders Hydraulic 
EB j Transfer me Counters Interlocks 
a Nutrunning 


Feedbacks 
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One of the greatest challenges presented to automation engineers 
of today is the reduction of assembly costs through the application 
of the principles of automation. Here in a three part article the 
author studies these requirements of the times. 


AUTOMATION OF ASSEMBLY operations 

is a natural step in the century-old evolution 

of manufacturing processes. It is not a rev- 
olutionary step, but rather a logical and inevitable 
phase of manufacturing methods progress. A 
hundred years ago industry was already struggling 
with the problems of performing individual opera- 
tions accurately and consistently enough to permit 
mass production of interchangeable parts. Ma- 
chines and methods of all types had to be devel- 
oped for each individual step in making a product 
to be able to produce it at all. As long as industry 
expands and new products are produced, these 
forming and fabrication problems will be attacked. 
As mass production became practical, the em- 
phasis changed from merely performing a specific 
task to performing many tasks with less and less 
labor to produce higher and higher quality prod- 
ucts. Textile, chemical, food, automotive and 
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other basic, highly competitive industries have led 
the way to higher degrees of automatic manufac- 
ture. 

The combining of operations on one machine was 
one of the first improvements undertaken after 
basic manufacturing methods were worked out. 
About the same time came a “conveyorizing era” 
involving material handling from one hand-fed 
machine to the next. Today we are in an age of 
tremendous interest in fully automatic manufac- 
turing where human effort is scheduled for merely 
the controlling and maintaining of long manufac- 
turing sequences. The costs of accurate and con- 
sistent shaping, forming and material handling 
have been controlled to the point where assembly 
costs are the “sore thumbs” on the manufacturing 
cost distribution sheet. They would not stand out 
so if all of the answers were easy. This article 
will discuss some of these problems and available 
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Fig. 2—Various types and 
combinations of standard 
parts-selectors and hoppers 
are designed to handle parts 
from the bulk state into sin- 
gle file, oriented position for 
escapement into automated 
equipment. 
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Rotating ring with large capacity Vibratory bowl type especially use- 
stationary drum for large unsym- ful for small parts and delicate 
metrical parts requiring difficult parts. Minimum agitation yet capo- 
orientation. ble of many orientations. 


o 


iss Oe RE RD ee Se OR Se cee 


—~ ws ween = te @ EE Eh fe 


pve 


eet Ee ee 
Courtesy Cook and Chick Co. ~ Courtesy Cook and Chick Co. 


Agitating paddle wheels are part Oscillating box equipped with maga- Pin-selector orients parts with cup 
of the rotating drum. For fast zine and escapements for simultaneous- shape or one open end. Also used 
feeding of float disks and short ' ly feeding to 12 tracks. For bolls, | as profile selector for shouldered 
headed parts that go onto the - __eylinders and headed parts with length ports, rings and stampings. 

track in proper orientation. > 1% times head diameter. 


Courtesy Cook and Chick Co. 
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Courtesy Cook and Chick Co. 


Conveyor type with 6 cubic foot 
bin has elevator, track ond esc~pe- 
ment. Capable of one or two orien- 
tations on nonsymmetrical cylinders 
or stampings. 
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answers in parts 1 and 2, concerning the principles 
of automated assembly, and in part 3, will recom- 
mend a procedure for automating assembly opera- 
tions. 


> General Considerations 


Assembly machine development has been limited 
by a number of factors exceeding available equip- 
ment and methods. For one thing, high skill is 
required in an extremely wide variety of manu- 
facturing methods to even approach the assembly 
field. Whereas in automated turning operations a 
knowledge of feeding and turning is required, for 
example, assembly work requires a knowledge of 
feeding plus all of the methods of fastening, fab- 
ricating and finishing. Where turning work usually 
involves parts of limited shape, size and material, 
assembly may cover anything from rubber parts 
through castings, stampings, screw machine prod- 
ucts, springs, etc. A new type of machine builder 
is required—and is evolving—to take the skills of 
many fields and combine them into assembly equip- 
ment which will meet the requirements of the 
times. 

The practicability of automated assembly is 
frequently more limited by the company organiza- 
tion than by its product. For example, the status 
of the product design department may easily make 
the difference between an impractical automation 
project and a very profitable one. When a firm 
isolates its product design group from the disturb- 
ing influences of the manufacturing and tooling 
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personnel; when the firm freezes its designs as 
originally conceived and when change requests for 
ease of manufacturing are considered “too costly” 
or a nuisance; it is to be expected that many oper- 
ations will not be automated at all—and many 
that are will be accomplished at much unnecessary 
cost. 

These are recognized facts which many firms 
are attempting to correct through training of de- 
sign engineers in manufacturing practices and 
through establishment of intermediate engineering 
groups or product “grooming’’ departments. 

Inventors, product engineers and design engi- 
neers approach their problems from the stand- 
point of function and a'pearance. It may be too 
much to expect them to consider all of the in- 
tricacies of manufacturing as well. In any case, 
the production engineers must have influence on 
product design decisions if the ultimate goal of 
optimum manufacturing costs is to be obtained. 

To obtain the higher quality of automated as- 
sembled products, a higher quality of raw com- 
ponents must be fed into the line. Hopper fed parts 
for example, must have a high degree of uniform- 
ity or the down time due to feeder jamming and 
the cost of scrap produced will quickly cancel the 
potential savings. Higher purchasing costs must 
be balanced against assembly labor savings and 
the advantages of higher quality end products. 
Where the required quality of raw materials is not 
available, inspection devices may be built into 
the assembly machine. 

Equipment justification should acknowledge in- 
tangible as well as tangible savings. Product quality 
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Oscillating blade rises through hop- 
per to deliver spherical or cylin- 
dricol parts requiring fast feeding 
and minimum orientation. 
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Fig. 3—Sketches of the working principles of the 
parts selectors used on the machine shown in Fig. 1. 


Stationary selector cam 






and uniformity, manufacturing standardization, up- 
grading of labor standards, decrease of supervision 
per unit manufactured, etc., are all definite bene- 
fits to be realized from automation. To reduce 
these factors to a formula is obviously a difficult, 
if not impossible task, yet these factors should 
have an effect on decisions involving automation 
projects. 

Automation appears in many forms. To say 
“automation is okay for them, but it’s no good 
for our product” is probably not a considered state- 
ment. Automation may cover the whole commodity 
from raw material to distribution or it may be an 


, operational step covering just one phase of your 
business. The type of product, production volume 








c-c D-D 
Parts-selector for pins. Stems are of unequal length. Because 
of this feature orientation is required. Two possible methods 
of selection are sketched. Section C-C shows a flat spring 
which snaps into each cavity as it passes, causing pins with the 
long stem up to flip back into the bowl. Section D-D shows a 
lift on the stationary cam which lifts only long stems releasing 
the large diameter from the cam stop and permitting the 
pin to escape to the discharge chute. 


and available methods must be considered. What- 
ever your product, it is almost certain that some 
profitable improvement in processing is practical 
and will enhance your competitive position. It is 
the purpose of this article to emphasize the breadth 
of the automatic assembly field and the many 
combinations of methods available toward the solu- 
tion of your particular problems. 
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> Assembly Machine Elements . 


Six basic elements may be used to describe all 
of the functions of automatic assembly equipment 
—just as a time study separates the elements of 
human action performing a series of functions. 
Each of these six elements duplicates a type of 
human action. The most complex equipment, be 
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is intended to emphasize the wide variety of meth- 


Milled it a dial telephone exchange or motor block ma- 

) — chining line, is but a collection of many individually 

| simple steps arranged to perform the desired se- 
oS Parts-selectors the brass valve and steel retainer are of quence of operations. 

B | ne they oo ell cage agate ord et es _- TABLE 1 outlines these assembly elements in the 

3 j rr = bottom face of the antes bow! ee milled grooves general sequence of their application. Listed below 

Bt cccept one part at a time. As the bowl rotites each element are many of the methods used to 

: | Taro hk eek cane = perform that specific type of operation. This table 
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ods available to do the various jobs. In prepar- 
ing an automated assembly project careful study 
of the product and available facilities with respect 
to the many methods listed, should be made. Each 
of the elements will be briefly discussed and illus- 
trated in the sections following for the purpose 
of suggesting the variety of standard methods 
available to the prospective user. 

To illustrate a few of the elements and methods 
outlined in TABLE 1, assembly of the valve shown 
in Fig. 1 will be used as an example. This is a 
typical example of “operational automation.” The 
many factors of technical and economic limitations 
in the automation of this product will be discussed 
under the various elements which follow. The re- 
sulting machine required to perform this assembly 
under these limitations is shown and will be studied. 





















> Parts Feeding 


Probably the best rule to consider when feeding 
a part is not to lose control of it from the previous 
operation. Simple as this sounds, it is usually 
overlooked. Tracks, tubes, special conveyors and 
many other devices may be used to transport ori- 
ented parts at less cost and trouble than refeed- 
ing and reorienting. A good example is a continuous 
valve processing line on which automotive engine 
valves are carried, hanging by their heads through 
roll straightening, stem grinding, seat grinding, 
etc. without losing their orientation or being hand 
positioned throughout. One parts-selector at the 
beginning of the line gives the original orientation. 
Where previous operations involve excessively 
bulky equipment, such as large presses, or where 
it might be necessary to excessively slow down 
either the assembly machine or the previous ma- 
chine to match speeds; it becomes impractical 
to tie together the operations and refeeding be- 
comes the more economical method. 
Where a part may be easily fabricated from raw 
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Fig. 5—Special orientation device used to orient the re- 
tainer in Fig. 1 to permit stamping the part assembly 
identification numbers between the retainer holes. In 
operation the tool head descends, the pressure pad 
engages the retainer around the unfastened pin to 
prevent mislocating the retainer as the tool retracts. 
The spring loaded locating pins engage the retainer 
at any point—compressing their spring if not in the 
holes. When sufficient pin length is down to pass 
through the holes, a pin in the cam slot rotates the 
whole tool to a given point. The width of the cam 
slot permits the tool to retract the locating pins before 
returning to the starting radial location. 


stock, such as a light stamping or gasket, the 
most economical method may be to install a fabri- 
cating unit directly on the assembly machine, as- 
sembling at the end of the fabricating stroke or 
cycle. Vacuum pump diaphragms, for example, may 
be punched, blanked and inserted into the assembly 
in one device directly from reel stock. Another 
example of this method would be the coil spring 
shown in Fig. 1. The tendency of these springs 
to tangle makes a hopper feeder impractical and 
enhances the value of an automatic spring winder 
attached to the assembly machine. The spring steel 
dampener inside the coil spring complicates this 


problem. However, until the dampener can be re- 


designed to permit its hopper feeding and inser- 
tion into the coil spring, this sub-assembly will 
be manually ioaded into a magazine feeder which 
is not shown in Fig. 1. 


Hoppers and Parts Selectors 


Where neither fabricating nor retaining control 
over parts to be fed to a given operation is prac- 
tical, automatic feeders may be selected from a 





broad group of standard feeders. Obviously, - js 
best to select a standard design of feeder r: her 
than a special unit for reasons of procure: ent 
time, parts standardization and the advant: -es 
of proved designs. It is equally wise to shop for 
your parts feeders among several manufactu: ers 
until you find a supplier who makes a number of 
different types to suit your various needs rater 
than trying to adapt one specific design for all u-»s. 

Feeders may be generally classified into ‘wo 
types: Hoppers which are usually bulk dispensers 
providing no orientation of the individual pie «s, 
and parts-selectors which may be of a hopper type 
but provide for orienting the individual part in one 
or more respects. 

Hoppers may be simple gravity devices, mechani- 
cally agitated or vibrated by one of several means. 
This is particularly true of bulk materials which 
tend to pack or jam at the discharge or chute. 
Other types of hoppers utilize continuous con- 
veyors which lift parts from the bottom, up over 
the side and provide their own agitation. 

Parts-selectors, as such, provide for accepting 
or passing only properly oriented parts, or in some 
cases, causing the part to orient itself. Parts-selec- 
tors may contain the hopper in their own design 
or they may be fed by hoppers. Almost all parts- 
selectors use gravity to cause the parts to orient 
themselves after being agitated by mechanical or 
vibratory means. Neither the mechanical nor the 
vibratory principles are satisfactory for all appli- 
cations. Each type ‘1s its own limitations and 
must be considered competitively in the light of 
the job to be done. 

Illustrated in Fig. 2 are many of the currently 
available types of hoppers and standard parts- 
selectors. The general uses of each are outlined 
with each illustration but the proper application 
of each type should be specified by the manufac- 
turer. 

The valve assembly machine in Fig. 1 utilizes 
two basic types of automatic hopper-type parts- 
selectors. The valve and the retainer both use 
the rotating bowl type of parts-selector. Milled 
recesses on the bottom face of the rotating bowl 
permit one part at a time to slip into the recess. 
As the recess passes the delivery chute these parts 
drop into the chute or back into the bowl if th¢ 
chute is full. This might be called an under-feed 
type of hopper since the parts are discharged or 
rejected as the bowl rotates upward. There is no 
need for the parts to be carried up to the top of 
the bowl’s rotation. Naturally this minimizes the 
the tumbling of the part and offers a much more 
satisfactory parts-selector where applicable. Two 
sizes of the rotating bowl parts-selector are shown, 
a 9-inch bowl for the tiny brass valve and an 18- 
inch bowl for the relatively large retainer. This 
type of parts-selector also works on certain headed 
parts and those having a distinct cross-sectional 
profile. 

The brass pin is automatically oriented and fed 
into this assembly machine with a rotating ring 
type of parts-selector. This is desirable since the 
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parts must not only be oriented axially, but with 
the proper end down. Fig. 3 illustrates the action 
of the rotating ring parts-selector on the brass 
pin as well as the rotating drum parts-selectors 
on the valve and retainer. 

Special parts-feeder design requires a peculiar 
talent—and not a common one. Most feeders which 
are parts-selectors, operate on the principle of 
gravity and the probability of a given shape falling 
in the same manner a given percentage of the 
time. Visualizing: this effect and the required 
hopper shape and action calls for a different ap- 
proach to the problem than that used by most 
machine and tool designers. Mr. Bates Cook, of 
the Cook and Chick Company, has commented 
that the easiest way to design a feeder is to men- 
tally crawl inside and imagine what you would 
do if you were one of the parts! This is not all 
humor—and not all of the job. Once the feeder 
is designed, much of its successful operation is 
due to the skill of the assembler who grooms it 
to maximum efficiency. 

One of the more common mistakes of the inex- 
perienced hopper designer is to make it too compli- 
cated. There are enough complications in automa- 
tion without adding to them. If the feeder principle 
cannot be kept extremely simple, it is usually 
better to consider product design changes or man- 


Fig. 6—Magazines may be designed for almost any 
shape of part. Illustrated are two types which free 
the operator from direct timing with the assembly ma- 
chine and provide a safety factor in keeping his hands 
away from moving parts. 
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ual handling. Fig. 4 illustrates a few special parts- 
selector designs. 

Percentage of efficiency in parts feeders is im- 
portant. Feeders based on free-falling, tumbling or 
vibration work on a percentage basis. If one orien- 
tation is required (one of two possible positions 
of the part in the track) it appears that twice as 
many parts as required at the delivery chute must 
be picked up. This is not entirely true, since the 
law of averages is only an average; there will be 
times when parts will fall the wrong way consist- 
ently for an extended period of time, and more 
than twice as many parts must be picked up to 
guarantee satisfactory operation of the assembly 
machine. This increase may be minimized by pro- 
viding a bank, or storage space in the track, but 
as the number of possible positions increases (three 
orientations require picking up eight pieces to get 
one right) orientation devices may be required 
to obtain sufficient output. 

The retainer in Fig. 1 requires a special orienta- 
tion after it is placed in the fixture to permit 
stamping the part number between any two of 
the four holes. This device is shown in Fig. 5. 

Feeder costs have natural limitations. They are 
used to eliminate the cost of hand labor or to in- 
crease the rate of operation beyond the human 
capacity to feed. If an added operator is less ex- 
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Tube type magazine for the coil springs in the assembly in Fig. 1. 

Springs are ground-end making simple the aligning in the tube. 

Aiso shown is the simple slide-type escapement which transfers 

workpieces one at a time to a position over the nest. Consider- 

variation is permissible wher the slide is relieved to 

the second spring which might try to enter. The air- 

ing device is impulsed by the slide which is in 

the table index. Limit switch A permits the table 

index when the positioner is up. !f no spring is inserted, posi- 

tioner actuates limit switch B which can either stop machine for 

reactivate the escapement if desired. Oper- 

ator can feed tube magazine about twice as fast as the machine 
cycles permitting some spore time for other duties. 
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pensive than the feeder, all things considered, it 
will be very difficult to convince management that 
it is a wise expenditure. Since few parts-selectors 
cost less than $500, and few operators cost more 
than $5000 per year, the range of practical expense 
is rather well defined. Occasionally feeders for 
large parts, or large quantities of parts may justify 
more than human labor, and each job must be 
considered on its own merits. 

Volumes could be written on feeder design and 
application. Actually very little is published, not 
for lack of knowledge or desire to disseminate 
the information, but because of the tremendous 
number of variables involved in selecting the 
proper unit. We would suggest that the best meth- 
od of handling this phase of automation is to es- 
tablish and maintain contact with experienced sup- 
pliers in this field. New ideas and fresh approaches 
are daily events in this, one of the oldest fields 
of mechanical effort. 


Magazines 
Magazine feeds have long been used to free 
the operator from direct timing with his machine 
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Rachet-type of escapement most commonly 
known in clockworks. These may be de- 
signed to release a given quantity of 
ports at a time or they may be adjustable. 
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Slide type of escapement may be re- 
ciprocating or rotary with many part 
recesses or pockets. This type may 
have several positions to permit escap- 
ing, performing a cyclic operation and 
ejecting, all at different positions. 
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where fully automatic loading is not practical. 
Usually this results in some free time for the 0} er- 
ator to perform additional duties, to add a saf-ty 
factor in keeping the operator’s fingers away from 
the machine, or at least, to remove some job tediiim 
and fatigue. Difficult orientations are frequenly 
resolved manually with these methods. It might 
be said that magazines compromise between the 
cost of complicated feeding devices and the high 
production required at an economical price. Fig. 6 
illustrates a magazine for parts which are imprac- 
tical for automatic hopper-type parts-selectors as 
well as the magazine selected for the coil spring 
assembly referred to in Fig. 1. 


Escapements and Positioning Devices 


Whether hoppers, parts-selectors or magazines 
are used, some type of escapement is usually re- 
quired on most cyclic machines. An escapement 
is essentially a measuring device. In the food in- 
dustry the escapement may meter out a given 
amount of granular or liquid material, while in the 
automotive field, the escapement will release one 
or more parts to a fixture, usually in oriented 
position. Escapements may be separate units by 
themselves, they may be incorporated into the 
positioning device, or they may even be the fixture 
itself. As in all phases of automation, the simplest 
method is usually the best method with the least 
maintenance and complications. Fig. 7 illustrates 
both escapement and positioning devices. 

The positioning device is used to transport the 
work piece from the track, magazine, etc., to the 
fixture, nest or work area. Where precision loca- 
tion, probing, gaging or other special functions 
are required, the positioner may serve the purpose. 

In the second part of this article, which ‘will 
appear in next month’s issue of AUTOMATION,’ the 
discussion of the principles of automated assembly 
will pick up with the transfer element and com- 
plete the remaining items listed in TABLE 1. 


Used on the example shown in Fig. 1, this escapement and positioning 
pusher escapes one part at a time and holds back the rest. Spring 
a loaded jaws are used to hold the parts back until the pusher removes 
ene. Careful alignment of the jaws allows very accurate and square 


Limit 


positioning of the retainer over the pin. This is necessary due to a 


switches : close fit between pin stem and retainer hole. Magnetized pushers | 
Yj Y might do the same job, but would be subject to picking up other 
metallic material around the site and thus requiring frequent clean- 
ing. Limit switches interlock pusher with table index and stop mo- 
chine if no retciner is fed. 
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Fig. 7—Escapement mechanisms are designed to meter the flow of workpi 


from tracks or magazines as required 


usually by linkage with, or signal from, 


ordinated with the positioning device. 


the assembly machine. Actuation i 
index mechanism, and is closely co- 
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Four separate Novak conveyor systems carry 
copy from its point of origin to the composing 
floor and proofs of copy from there back to 
news and advertising departments for checking. 
The conveyor consists of a rounded metal slide 
and a 2-inch wide canvas belt with two narrow 
protruding strips of rubber extending for its full 
length. The rubber strips touch the metal and 
copy placed between these strips and the slide 
is carried by friction at speeds up to 300 ft _ 
per minute. Each of these conveyor systems is | ~~ 
two-way and entry points may be installed at 

any spot along its length. | 
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NEWSPAPER PRODUCTION 


> PUBLISHING a large daily newspaper calls 
‘for considerably more effort in the material 
handling line than might at first be realized. 
Considered in typically industrial terms, raw mate- 
rial in the form of both information and physical 
substances comes from many different sources and 
in a short time ends up at many thousands of 
destinations; it is apparent that a modern publish- 
ing plant would probably depend upon automation 
techniques in maintaining economy in production 
and distribution. 


Rolls of paper newsprint weighing between 1600 
to 2000 Ib are unloaded from freight cars by 
specially equipped fork trucks and placed on 
individual cars in a Jervis B. Webb Towveyor 
system. The endless cable system is 1/3-mile 
long: it runs the length of the railroad platform 
into and around a paper storage area, out to 
a reel room below the press floor and back to 
the railroad siding. System moves at a rate of 
30 to 90 ft per minute, and was adapted from 
a similar system used in a wholesale warehouse. 
The illustration shows a Lewis-Shepard fork truck 
in storage area placing a roll on a cart headed 
for stripping platform. 
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The new facilities at which the Philadelphia 
Evening & Sunday Bulletin are printed illustrate 
an up-to-date approach to the production of a 


newspaper. Automatic devices which could prac- 
tically and economically be used were installed 
to make this one of the most modern newspaper 
plants in the country from the point of view of 
architecture, printing, warehousing and material 
handling. The Bulletin is equipped to turn out 
245,000 papers per hour, although a typical rate 
is about 200,000. Its daily circulation is 715,000 





















may From the stripping dock, the Tow- 
4.) veyor carries the rolls to a flat 
“storage area adjacent to the reels 
located beneath the presses. The 
floor is sloped such that the rolls 
descend by gravity from the un- 

load point toward the reels. 


At the reel end of the fi 
individual rolls 


At the stripping platfor-, 
rolls are weighed and the 
outer protective wrapping |; 
removed. Air-operated |e,- 
ers automatically push the 
rolls from the Towveyor car's 
onto the sloped platform. 
After weighing, the rolls woit 
on the edge of the platform 
for the approach of an empty 
cart. As an empty cart ap- 
proaches, it trips a lever 
which releases the chocks, 
permitting the roll to move 
onto the cart. 


in eight regular editions, with over 730,000 on 
Sundays. 

When the new plant was in the planning stage, 
Bulletin executives visited and studied not only 
other newspaper establishments, but also ware- 
houses and offices in other mass production and 
handling fields in search of the best ideas and 
equipment. Some of the ideas put into use come 
from the newspaper field, but some come from 
wholesale grocery and drug companies after be- 
ing adapted to a newspaper’s special needs. 

Any newspaper has to cope with four different 
general classes of materials—copy, both news and 
advertising; mechanical media of type, page forms, 
matrices, and stereoplates; raw paper in rolls; 
and printed newspapers. These four items, from 
the material handing standpoint, are examined 
in the accompanying photographs. Other areas 
where automation is in evidence could also be 
noted. As might be expected, the presses them- 
selves represent the very latest equipment avail- 
able. Presses and folders are electronically con- 
trolled and function with a minimum of human 
effort. The news gathering facilities represent 
latest advances in communication fields—including 
teletype press syndicate equipment and radio-tele- 
phone equipped cars for local news coverage. 





Curved metal stereoplates used for printing at the presses are 
conveyed from the stereotype foundry by a conveyor recessed 
into the floor. The conveyor consists of two roller chains. The 
plates ride on the top surface of the rollers. The three furnaces 
and casting machines in the foundry can deposit as many as 
24 plates per minute onto the common conveyor. In order to 
prevent damage, by one plate landing on top of another, the 
system is devised so that each casting machine can deposit a 
plate only on certain sections of the conveyor. After réns, used 
plates are returned to the foundry by a return leg of the con- 
veyor system. 


Printed papers are carried from the presses 
up to the mail room by Cutler-Hammer con- 
yeyors. This illustration shows a general 
view of the mail room with part of this con- 
veyor system in operation. Folded papers 
are delivered by the press conveyors to one 
of four U-shaped roller conveyor units. The 
ends of each U-shaped system lead to 
openings onto the truck loading dock. A 
Sunday paper consists of a typical daily 
paper plus the addition of various pre- 
printed sections. These preprinted sections 
are manually fed into hoppers which drop 
them in order into pockets as the “stuffer” 
turns. Completely assembled papers are 
directed along the power-driven roller con- 
veyor to the wrapping area. 


Signode wire tying machine. The equipment consists of an 
aligner, actuated by a photoelectric cell, which jogs the pa- 
per into an orderly pile and spaces the stacks; a device 
for putting the bottom wrapper under a newspaper bundle; 
a bundle feeder which feeds stacks of papers into the tying 
machine automatically; and the wire-tying machine which 
wraps a heavy wire around each pile and twists it into 
place. Except for the wire tying machine, the mechanisms 
shown are working models being tested in actual use prior 
to final development. From this point the papers are directed 
to the truck loading dock. 


In the shipping area the papers are placed on a 
belt conveyor made up of separate reversible 
sections which run at right angles te the con- 
veyor from the mail room. Bundles may be 
directed to particular loading point; each point 
is with power driven roller conveyors 
with ic ends, made by Jampol Co., which 
lead to the trucks. On the conveyor leading 
to each truck is a counting device activated by 
the weight of the bundle passing over it which 
makes it possible to record the number of papers 
carried by each truck. 
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LITERALLY THOUSANDS of variations of 

grinding wheels are used throughout indus- 

try. Since grinding jobs vary so widely a 
great number of grinding wheel types are required. 
A grinding wheel specification has five basic ele- 
ments, each having many variations. One manu- 
facturer offers 20 kinds of abrasive, 25 grain sizes, 
72 hardnesses, 17 different structures and 33 bond 
variations. A change in any one of the elements 
produces a grinding wheel with different char- 
acteristics. Compound these variables with varia- 
tions in wheel size and number of wheels ordered 
and some of the problems of formulation become 
apparent. 

Bay State Abrasive Products Co. has linked elec- 
tronic computing equipment with a punched card 
system to automatically calculate formulas for 
manufacture of their grinding wheels, Fig. 1. Grind- 
ing qualities needed for a particular application 
are analyzed by an abrasive engineer. He then 
recommends .a wheel specification that will fur- 
nish these qualities. The manufacturer calculates 
a formula for every grinding wheel specification. 
This formula tells the factory the ingredient pro- 
portions that will be needed to make a wheel match- 
ing the field engineer’s specification. 

With the new system, calculations that would 
occupy an entire department for a day under for- 
mer methods are performed in minutes. The elec- 
tronic system also performs these calculations with 
a consistent accuracy beyond human capacity. 

First steps in the establishment of the system 
were taken at Harvard University Computation 
Laboratory, with the help of their Mark IV com- 


Fig. 1—In this installation, formulas for proportioning 
of grinding wheel ingredients are calculated from field 
engineer's and constant basic data. In- 
formation is fed to the equipment on punched cards 
and orders for direct factory use are printed out on 
eight-part forms. 
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COMPUTING MIX PROPORTIONS AUTOMATICALLY 


puter. Manufacturing increments in grinding wheel 
hardness and abrasive grain concentration were 
calculated along straight line progressions. These 
uniform series provide the constant basic data 
used for electronic calculation of formulas. 


> Steps in Operating 


When an order for grinding wheels is received, 
the cards carrying the constant formula data are 
fed to the calculator. Then cards are introduced 
which carry such variable information as size of 
wheel, quantity of wheels ordered, customer identi- 
fication number, product code, shipping data, etc. 
Manufacturing instructions detailing each ingredi- 
ent and other notes are printed out on an eight- 
part form by the equipment. One of these forms 
goes directly to the factory as manufacturing in- 
structions. The possibilities of human errors in 
manually calculating or transcribing are thus elim- 
inated. Cards carrying the important data for each 
order are kept on file so that succeeding orders 
for the same grinding wheels will be formulated 
exactly as before. 

An IBM Card Program Calculator with a stor- 
age unit performs the computing processes. Three 
completed formulas can be produced per minute, 
each involving 160 different calculations. Each 
calculation the equipment makes is automatically 
checked for accuracy. Calculations are carried out 
to six places. 

As a supplement to this system the company 
has direct TWX communication with each of its 
branch offices in Chicago, Cleveland, Detroit and 
Pittsburgh. Orders come to the factory from the 
branches via TWX and are recorded on punched 
tape. The tapes are translated onto punched cards 
by a tape-to-card converter, and the cards are then 
ready to go into the calculating equipment for 
processing. When in full operation, the system 
will reduce from ten days to one day the time: 
taken to get a branch office order into the com- 
pany’s factory. 

Besides calculating grinding wheel formulas and 
printing orders, the system collects important data: 
The storage unit holds information on the quanti- 
ties of raw materials used, and this data can be 
read out as needed. Marketing and sales statistics 
—types of products sold, types of customers sold, 
sales territory volumes—can be accumulated and 
preserved. ga 

According to Bay State’s management this sys- 
tem has many valuable functions, and they be- 
lieve that in the not too distant future an elec- 
tronic system will be applied to the manufactur- 
ing process to physically select, measure, combine 
and process the ingredients. 
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Fig. 1—From both the supplier and user’s viewpoint, 

automated equipment can be considered to be special 

or standard. Quantity production requirements permit 

acquisition of the more expensive special, one-of-a-kind 

machine. Low quantity production requires low-cost 

By ROBERT B. SEIDEL standardized equipment suitable for versatile machin- 
Coen ing operations. 















Automatic Temperature Control Co. Inc. 
Philadelphia, Pa. 


To those managers of the smaller and 


specialized plants who are dissatis- 
fied with their profit picture, but who 
have rejected automation as “not for 
them,” this question is posed: What 
share of the prosperity of the future 
can the small company hope for as 
larger companies progressively in- 
crease production efficiency with up- 
ward spiralling profits based on pre- 
viously attained efficiency? Regard- 
less of the size of the plant, to com- 
pete in tomorrow’s economy the an- 
swer is to continually review, search 


out and install the highest level of 
automation economically possible. 


TAILORING AUTOMATION 
TO PLANT NEEDS 






» THE WORD AUTOMATION is one which in 
"  vecent years has become an intimate addi- 

tion to each businessman's vocabulary. We 
are constantly exposed to it in the literature we 
read, the conferences we attend, and in our every- 
day business activities. With this familiarity bred 
by continued usage we might begin to think of 
automation as denoting a particular or absolute 
condition or stage in technological development. 
We could create an absolute meaning of the word 
if we allow only that definition resulting from the 
most idealistic projection of the ultimate object— 
the “pushbutton factory,” where the entire pro- 
ductive process is accomplished without human 
intervention or control. We would, however, have 
a word which (although sharply definitive) is use- 
less in our vocabulary since it is probably safe 
to say no such productive effort exists or will 
exist for some time. In a general sense, automa- 
tion is more of a philosophy than an absolute 
stage in industrial development. 

The concept of the “pushbutton factory” can 
be useful, however. To gain insight into what our 
automated future might hold for us as managers 
and into what changes might be demanded of our 
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familiar methods of business control and evalua- 
tion, let us take a look at a factory of the future. 
In 1955 this factory employed 200 direct labor 
workers, ten maintenance men, five plant engineers, 
and its usual indirect labor complement; in 1975 
it might employ ten direct labor workers, 150 main- 
tenance men, 100 plant engineers and the indirect 
staff. 

What is the significant difference between the 
two factories? More men have been employed in 
more highly skilled capacities, and are undoubted- 
ly producing at a tremendously greater rate. As 
to the economics of the situation . . . but wait! 
Are we justified in using the old familiar stand- 
ards of evaluation? As we move into higher lev- 
els of production mechanization must we not also 
“mechanize” or more properly modernize our very 


so as to become meaningless by the old standards. 


> New Standards Needed 


We must now begin to think of burden not so 


cost. Perhaps we can distribute burden as a per 


cent of material cost, or possibly absorb it by. 


production directly, whereby. the total monthly 


Fig. 2—Gear hobbing cont;o| 
system automatically checks 
individual gears for pitch 
diameter, concentricity and 
helix angle. Correction to 
machine tool can be made 
if three successive gears tre 
determined to have same 
type of error. Machine will 
automatically shut down for 
tool change after an allow- 
able total correction has been 
made. 


burden for that product is divided by the past, 
present, or predicted number of units produced per 
month and added directly to the material cost of 
the product. At any rate, we need no longer at- 
tempt to keep our burden within bounds as a 
percentage of direct labor cost, but must try to 
hold it as a per cent of material cost, or as an 
absolute figure per unit product produced, or per- 
haps both. 

Yesterday burden rates were 50 to 100 per cent. 
Now they are 200 to 300 per cent. Tomorrow 
they may be 2000 to 3000 per cent. This is 
good, not bad—this means higher skills, fewer 
working hours, higher standards of living for our 
society—this is progress! 

By the same token we must change our think- 
ing in evaluating the soundness of capital invest- 
ment. The actual life of a machine may be of 
no consequence in determining its investment value. 
In this age of automation the rate of obsolescence 
of products is tremendous. Today’s product is 
superseded tomorrow by a new and better design 
or a totally different product to satisfy the same 
need. While today’s product reigns, it reigns su- 
preme and we produce it in tremendous quantity. 
Machines which are automatically producing to- 
day’s product are frequently designed around the 
special characteristics of the product and, as such, 
are themselves obsoleted in whole or part when 
the product itself is obsoleted. Therefore, in the 
1975 economy we will be more interested in know- 
ing how many units this machine will be expected 
to produce in the market life.of the product, and 
we may well charge the product directly with this 
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fraction of the machine cost. 

The purpose of this comparison is to more clear- 
ly focus the ultimate problem, in order that we 
may be aware of the current, trend and stretch 
our thinking to accommodate the necessary 
changes in lesser degree, which we will be called 
upon to make in the immediate future. It is ob- 
vious that preparation for the future will include 
revision of the traditional standards of capital 
cost, amortization time, savings, etc. which guide 
the manager of teday in establishing capital equip- 
ment policies. 


> Immediate Future 


Let us turn our attention to the problem of the 
small company in the immediate future. If we 
read our current business journals and publica- 
tions, we are accosted on every hand with the 
thesis that this is a current high point of a pro- 
tracted boom. Profits are at an all time high, 
production, sales and inventories are still climb- 
ing, yet I have heard many small businessmen 
comment that they have never felt the pinch of 
competition and fight for maintaining modest prof- 
its quite so much as today. In other words, “I 
read about this high profit, chicken in every pot, 
economy, but I don’t see it in my books.” With- 
out being backed by the barrage of statistics that 
are standard equipment before one is supposed 
to open his mouth these days, I might speculate 
that business indexes reflect very heavily the in- 
fluence of the titans of American,industry. It is 
becoming increasingly true with each succeeding 
merger that a relatively few American companies 
are the predominant factors affecting business sta- 
tistics. It is, therefore, possible that Joe Doaks, 
manager of the small company, might truly re- 
flect the situation in a preponderance of U.S. com- 
panies—but the gigantic strides made by the titans 
of sales, production and profits are sufficient to 
swamp the reported statistics. Fuel for this argu- 
ment is added by a review of the Bureau of Labor 
statistics through July 1955 (which do not show 
the recent general trend in price increases). Ac- 
cording to these figures, wages for all manufac- 
turing rose from 117 per cent of 1949 wages in 
1950 to 140 per cent in 1955 while prices of manu- 
factured goods went from 117 per cent in 1950 
to 114 per cent in 1955. The only way to show 
increased profits in such a picture is by greatly 
increased volume and/or outstanding efficiency 
improvements. The giant industries in this period 
have been ploughing huge sums into modern plants 
and medern machinery, representing an increase in 
the level of automation which is signaling leader- 
ship in their fields. Whereas the small company 
faced with slimmer profit margins may not have 
the volume of business or the capital required to 
justify the purchase of specialized and costly 
equipment, Fig. 1. This then can become a vicious 
cycle whereby each succeeding year makes the 
spread in efficiency greater between the small 
and the large company. 
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Is there no solution to this cycle? Is there no 
form of automation for the small manufacturer, 
for the special or short run manufacturer? I be- 
lieve there is an answer but it involves a reversal 
of some of our fundamental thinking regarding 
automation. It is obvious upon reflection that 
there are varying degrees of automation or mecha- 
nization from plant to plant, from product to prod- 
uct, and from process to process. Recent writ- 
ings have described several classification schemes 
which have been designed to evaluate the degree 
or level of mechanization. The lowest level is gen- 
erally represented by work performed entirely by 
hand; the highest level is typified by a machine 
which is capable of anticipating the performance 
required of it and making any necessary adjust- 
ments to itself in performing the operation with- 
out error. 


> Self-Correction Is Expensive 


At the levels representing automation, the main 
distinction between processes revolves around the 
methods of sensing and control. For example, it 
is possible to distinguish between processes in 
which a machine automatically inspects, segregates 
and rejects parts being produced—and a process in 
which a machine accomplishes the same task with 
the important difference that it can also correct 
itself so as not to make similar mistakes on suc- 
ceeding parts. 

By way of illustration from our own company 
experience, we have recently developed and are 
producing for a prominent manufacturer of gear 





Fig. 3—In control system added to existing grinding 
equipment, probe is used to sense amount of stock re- 
moved from workpiece and control automatic feed 


means. After predetermined amount of stock is re- 
moved, feed is stopped a few microns above estab- 
lished dimension and a timed dress-up follows. Toler- 
ance of finished work is in 3 to 5 micron range. 
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hobbing machines an inspection and control sys- 
tem which performs the following functions: As 
gears come out of the hobbing machine they are 
chucked automatically and gages are brought in 
to check pitch diameter, concentricity, and helix 
angle, Fig. 2. This information is electronically 
relayed to control gates which either pass the 
piece as acceptable or reject it into the various 
over or under size chutes. 

A further refinement is possible. Let us assume 
now that three gears in a row come through over- 
size in pitch diameter (or on any other statistical 
basis desired); this information is relayed back to 
the servo controlled feeding head and a correc- 
tion is made on the next gear to be machined to 
bring the pitch diameter back down to size. Such 
correction continues on all the machining elements 
being controlled until some predetermined total 
correction has been made (representing maxi- 
mum allowable tool wear), and then the machine 
is automatically shut down. Automatic control in 
this example is a post process control. Actually 
a higher level of automation is possible—in proc- 
ess control. Again drawing on our company’s ex- 
perience, in another inspection and control sys- 
tem we are controlling the grinding of spherical 
rollers for bearings, Fig. 3. As the surface of the 
roller is being ground the diameter is continuous- 
ly being measured. When the diameter reaches 
the desired dimension, the information is relayed 
from the gaging pickup through electronic relays 
to the feeding head servo and grinding is stopped, 
the wheel is retracted, and a finished roller is pro- 
duced—held to a tolerance of +5 microns. 

Automatic control of the machine tool repre- 
sents a considerable improvement over manual ad- 
justment—but the important point is that. auto- 
matic inspection and classification represent an 
equally significant improvement over nonautomatic 
means. 
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Fig. 4—Present design of base for only one model of 
a line of cam timers points out the use one company 
would have for a standardized automated drill press. 
Similar requirements by many smaller companies would 
provide a sizable market for a versatile automated 
machine tool. 


The small company frequently rejects automa. 
tion because of the high cost of automated ma 
chinery and their limited or short run production 
requirements. The situation should be examine: 
carefully. The high cost of automated machiner, 
is usually, although not necessarily, a result o! 
introducing the control element into the design 
But remember there are various levels of mecha- 
nization! It is possible to introduce inexpensive. 
intermediate levels of automation, which can re- 
sult in great cost savings on limited run produc- 
tion. For example, automatic gaging devices can 
be easily installed on conventional machine tools; 
the devices will enable an operator to machine 
down to a predetermined line on the gage while 
the work is in process, and eliminate the start 
and stop of the machine for hand gaging. 

Very frequently close tolerances are held on 
parts being manufactured in order that mating as- 
semblies will function properly. It is common 
knowledge that the cost of a part is an inverse 
exponential function of the tolerances on the part 
and yet it may be economic to hold these close 
tolerances since hand sorting and matching of 
parts is usually an even more costly process. In- 
termediate automation offers us a new opportunity 
to review this concept. It is frequently true that 
automatic sorting devices, which will allow selec- 
tive fits of parts machined to a much more liberal 
tolerance, convert what used to be a more costly 
method of manufacture into a new and desirable 
approach. There are many levels of automation 
and there is one that has meaning and value for 
every manufacturer whether he be mass producing 


- standard products or manufacturing on a short 


run job shop basis. The point to keep in mind is 
that automation is a relative word having to do 
with varying levels of mechanization. The best 
interest of the company will usually be served by 
selecting the highest level of mechanization eco- 
nomically possible. 


> Standard Machines Needed 


\, 

Adoption of this basic approach to automation 
will sooner or later bring the small company face 
to face with another problem. Today, machinery* 
manufacturers are making highly specialized, one- 
of-a-kind automation equipment for the manufac- 
turer of highly standardized, many-of-a-kind de- 
vices. But the short run manufacturer needs the 
exact opposite. He needs highly standardized, low 
cost automated machines for the limited manu- 
facture of specialized devices. As an example 
of this from our own company’s experience, we 
manufacture a line of cam timers. The base 
plates for these timers come in a range of sizes 
and there are almost an infinite number of hole 
combinations that might be required to assemble 
all of the timers obtainable, Fig. 4. It is there- 
fore necessary for us to make hundreds of lay- 
outs of these base plates and drill them. If there 
were available a line of standard drill presses at 
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Fig. 5—Control system for automatic worktable positioning and 
drill head selection has been designed by ATC for specialized ap- 
plication. Relative simplicity of design and low cost of components 
make the control system suitable for a standard line of low-cost 


drill presses. 


a reasonable capital cost which would do this job 
by simply clamping the base plate to the table, 
inserting a punched card and pushing the start 
button, we could save as much as $8000 per year. 
The saving would start in engineering where, in- 
stead of doing an elaborate drawing of the plate 
showing hole size and location, they might simply 
punch a master card and sufficient production 
copies which contain the X and Y co-ordinate in- 
formation and hole size for each hole. Instead 
of making a laborious layout on the plate and 
hand drilling it, the plate could be clamped to the 
drill press table against the X and Y guides, and 
the card fed into the machine. The operator 
would push the start button and the drilling pro- 
ceed until finished with precision and accuracy 
to within a thousandth of an inch. 


> Economically Feasible 


This is not a technical pipe dream, but a very 
real possibility. Our company is currently de- 
signing and manufacturing just such a control 
system for a very large and specialized drilling 
machine, Fig. 5. Even in this one-of-a-kind, spe- 
cialized piece of automation the cost of the posi- 
tioning control, from digital readout to servos 
and hydraulic positioners is a relatively small 
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part of the final machine; and the basic machine 
involves mechanical principles and designs which 
are long established and proved. Such a ma- 
chine, if designed into a line of standardized auto- 
mated drill presses, could probably be offered at 
a price well within the reach of every company. 
Our company would be first in line to buy one 
because like other small companies we find our- 
selves in the particularly annoying position that 
we are manufacturers of controls for automation 
and yet we are unable to use automation in our 
own manufacture since so little has been done in 
developing automated machines for short or spe- 
cialized runs. 

The small and specialized companies in the U. S. 
constitute a tremendous market. If we could have 
versatile automatic tools and machines made avail- 
able to us we could begin to cut into the great 
labor cost differential that separates us from the 
large standard manufacturer and make our lower 
burden rates once again felt in a good competitive 
economy. We should be making our voices heard 
today in a demand for flexible and low cost auto- 
mated machines that will solve our problems. But 
above all, as small companies desirous of maintain- 
ing our position in tomorrow's economy, we must 
be attuned to the changing scene and ready and 
willing to utilize new techniques and equipment 
that are made available to us. 
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Fig. 1—Automatic machine 
which assembles electronic 
components into small 
boards was designed by 
Melpar inc. Automatic 
card-reader which is used 
in programming operation 
is to left. Magazine on 
side of main machine con- 
tains small wafers which 
will receive the compo- 
nents. 


COMBINATION of factors such as the proved 

value of electronic equipment to the Armed 

Forces and the necessity of a strong potential 
production base for vital military equipment has 
led interested branches of the national government 
to underwrite projects concerned with automatic 
assembly of electronic equipment. Such is the 
beginning of Mini-Mech, an automatic assembly 
system designed by Melpar Inc. under a study and 
development contract with the Navy’s Bureau of 
Ships. 

In the Melpar design, system complexity 
and floor space requirements are minimized, and 
a high degree of flexibility has been incorporated, 
permitting the basic machine to be adapted for 
handling a variety of camponent parts, Fig. 1. 
Flexibility is such that the individual machines 
can be integrated to form a complete system or 
they can be used individually for assembly where 
production requirements do not warrant a com- 
plete system. 





By A. A. LAWSON 


Project Engineer 
Melpar Inc, 
Falls Church, Vo. 


> General Description 


Automation in the Mini-Mech component as- 
sembly unit is accomplished by punch card pro- 
gramming, servos, and interlocking devices. Brief* 
ly in one performance cycle, an individual assembly 
unit will: (1) Select one component from one of 
six different types and transport it to the in- 
sertion station; (2) transport a wafer to the inser- 
tion station and position it to receive the first 
component; (3) form the component leads by bend- 
ing them to coincide with holes in wafer; (4) insert 
the component leads through the wafer; (5) 
mechanically fasten the component to the wafer 
by stapling the leads; (6) electrically connect the 
component to the printed circuit by soldering the 
leads; (7) position the wafer to receive subsequent 
components; and (8) eject the assembled wafer. 

In developing the Melpar system, standardization 
has been an efficient and economical tool, rather 
than a design limitation. The particular subas- 
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Importance of equipment which automatically assembles elec- 


tronic components transcends normal commercial bounds—as 
evidence, consider the numerous development projects sponsored 
by the military. Industry benefits, however, because for this 
type of automated equipment the basic goals are the same for 
both military and nonmilitary uses—increased production and 


quality at lower costs. 





sembly produced lends itself readily to standard- 
ization (as to size, hole spacing, etc.) since it is 
unitized; ie., it consists of a general form which 
performs a basic function common to many dif- 
ferent electronic circuit designs; hence, the stand- 
ardized subassembly with minor modifications is 
widely adaptable. When necessary, the wafer sub- 
assemblies can incorporate up to four wafers with 
the decks disjointable for component replacement. 

The axial type of conventional components were 
chosen for application in this system since they 
met general automation requirements and are avail- 
able in numerous electrical values, in many physi- 
cal sizes and shapes, and from many sources of 
supply. Components comparable in size to the 
average one-watt resistor fall into what can be 
classified, on the basis of lead bend distance, as 
a 0.9-inch group, and those comparable in size to 
the average two-watt resistor, into a 1.2-inch group. 
When it becomes necessary, other standardized 
groups will be used. They will be standardized 
on multiples of 0.3-inch; thus, future components 
might have standard bend distances of 0.3-inch, 


Wafer size 1.6in. x 2.1 in. 





- ‘2 . 
Components can be er 
located on any of the 

intersections shown 


} 


Fig. 2—Machine can assemble components with lead 
bend distance that varies in multiples of 0.3 inch for 
indicated range of sizes. Each wafer can take up to 
seven components in accordance with instructions which 
have been punched into cards. 
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0.6-inch, and 1.5 inches. As shown in Fig. 2, there 
are 14 discrete positions for the 0.9-inch com- 
ponents and seven discrete positions for the 1.2- 
inch components of the illustrated wafer (1.6 x 
2.1 inches in size). 


> Punched Card Programming 


The automatic card reader, shown on the left 
side of the machine, Fig. 1, consists of an electric 
typewriter stripped of all parts nonessential to 
spacing, carriage-shift, and carriage return func- 
tions. The space and carriage-shift mechanisms 
are linked together, and a means of carrying a 
punched card has been provided. The card, mea- 
suring 314, by 7% inches has seven spaces for holes 
widthwise and 60 spaces for holes lengthwise. 

The card reader is equipped with seven readout 
sensing pins. One of these is used to recycle the 
carriage carrying the program card; i.e., to initiate 
repetitive operation of the machine. The remain- 
ing six pins feed information into a binary latch- 
ing relay system, which memorizes the informa- 
tion until the machine, upon completion of the op- 
eration, feeds back an interlock signal. When one 
or more wafers are punched on one card, this inter- 
lock signal causes the card to be advanced for its 
next readout. 

In operation the punched card is mounted on the 
programmer and read in the following manner: A 
single solenoid stroke advances the card one space, 
then raises the carriage, causing the seven sensing 
contacts attached to the carriage to read one line 
of holes across the width of the card. The infor- 
mation secured from the card in this position, such 
as the directions to transfer the wafer and to select 
a component, is transmitted to the proper mecha- 
nism by means of a binary relay system. When 
the operations thus initiated have been completed, 
the programming unit receives a signal from the 
machine which has performed the last operation. 
This signal advances the card one space, thereby 
recycling the programmer for repetitive operation. 

A single punched card, Fig. 3, stores sufficient 
information to select from one to seven predeter- 
mined components of the six different types avail- 
able. The card also stores all information needed 
by the servos to position the components on the 
wafers in any one of 14 predetermined discrete 
locations. In addition, the card carries the infor- 
mation needed to transfer wafers as required and 













































































tee ag gt 
VN IR LN 


Wofer x 

























Position 4/5i6 BO roj rr jr2}iay 













Component ABCODOEFA BCOEFAS 


Carriage return 


to assemble as many as seven components to each 
of four different wafers in sequence. 


> Board Positioning 


A magazine is loaded with wafers and then in- 
serted into a dispenser. The dispenser places the 
wafers on a transporting chain, which moves them 
to a loading station. At this station, the wafer 
is transferred from the chain to a retainer servo 
slide by means cf a pneumatic servosystem. The 
servo locates the wafer in any one of 14 positions 
with respect to the contact position of the com- 
ponent inserting tool. When all components have 
been inserted, the servo returns the wafer to the 
loading station, where the wafer is transferred 
back to the chain and ejected from the machine. 
The operation ‘s then repeated on a new wafer. 

The pneumatic servosystem used in the locating 
operation is expressly designed for the purpose. 
Possessing excellent accelerating and decelerating 
characteristics, it practically eliminates hunting. 
The air cylinder in the motor has seven exhaust 
ports, Fig. 4. Each port corresponds to one of the 
seven longitudinal inserting positions of the piston. 
The width of the piston is slightly greater than the 
diameter of any of the ports, which are 0.062-inch. 
All ports are normally closed by solenoid-operated 
valves, and air pressure is applied to both sides of 
the piston. The piston remains inert until the 
exhaust port selected is opened. When this occurs, 
a pressure differential is created, forcing the piston 
in the direction of the open port until it is covered. 

Exhausted air from the servomotor is sent to 
an air turbine wheel, which operates a rotary 
switch. This switch controls a piston fitted with 
a tapered pin in the locking cylinder. When 
actuated, the piston drives the pin into a tapered 
hole, Fig. 5. Thus, precise positioning (-+0.001- 
inch) is obtained, as well as secure locking of the 
parts carrier of the servo. After it is locked, the 
parts carrier is secure enough to permit virtually 
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Fig. 3—Each card is capable of containing sufficient 
information to program the insertion of from one to 
seven components into each of four wafers in sequence. 
The seven components are chosen from an available 
selection of six types (can be increased to 24). Card 
also contains information to direct a servo in position- 
ing the wafer to receive each component. 


any type of fabrication or assembly operation to 
be performed. 

The new air servo has many potential design 
advantages: 


1. Any number of ports can be built into the motor 
cylinder. They can be located in a straight line, 
staggered, or arranged in a spiral curve, depending 
upon the amount of center line separation. 

2. Air pressure input can be brought through the 
center of the piston rods to a point near the piston, 
or it can be brought through the ends of the cylinder, 
depending upon whether movement of the cylinder or 
of the piston is desired. 

3. Overall configuration of the system can be tail- 
ored to meet space restrictions. For example, the 
motor piston does not need to be connected directly 
to the carrier parts. The use of gears, racks, or 
levers will not affect the ability of the system to po- 
sition precisely, inasmuch as the locking cylinder, 
by which precision in positioning is obtained, will re- 
main unaffected. 


> Connection Soldering 


Another one of the important features of the 
Mini-Mech system is the novel means of point 
soldering used. This soldering technique affords 
complete control of time, temperature, and the 
amount of solder flow. All soldering is started and 
completed while the component is being inserted 
and secured to the wafer or board. This portion of 
the performance cycle takes about 0.35 to 0.60 
second. Because of the extremely short time in- 
volved, the electrical value of components is never 
disturbed. 

The solder used is obtained by electroplating a 
layer from 0.006 to 0.008-inch thick on the board. 
While the component is being stapled to the board, 
the anvil, which is in contact with the component 
lead and is heated to 580°F, flows the solder around 
the lead, making a reliably soldered connection. 
An important part of the process is the stapling 
pressure exerted while the anvil is in contaet with 
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the component lead. The pressure facilitates con- 
siderably the proper transmission of heat from the 
anvil to the solder. 

All component leads are fastened to the board 
through an eyelet, which is used solely to secure 
the foil conductor to the board. The stapled end 
of the component lead is bent over the eyelet and 
is always soldered to the foil. Attempts to wiggle 
the component loose from the board have produced 
physical failures in the lead, but never any in the 
soldered connection. 


> Importance of Economics 


For purely commercial uses, the practical ap- 
plication of automation of the type represented by 
the Mini-Mech system is obviously dependent upon 
the economic advantages of using it. The question 
of whether or not a machinery builder can meet the 
economic requirements, and the machinery user 
can afford to purchase the necessary capital equip- 
ment, can be answered only if each knows exactly 
how much saving is reflected in the end product. 

To do this, it is important to know, and with a 
reasonable: degree of accuracy, at what point “any 
























Fig. 4—Air cylinder in servomotor has seven exhaust 
ports, each of which corresponds to one of the longi- 
tudinal inserting positions of the piston. Pressure is ap- 
plied to both sides of piston; when signal from pro- 
grammer is received, solenoid-operated valve opens par- 
ticular port and piston moves until port is covered at 
which time the pressure on either side of piston is 
balanced. 


additional cost of the automatic equipment will be 
liquidated with the accrued variable cost savings. 
This is the point at which the accrued automation 
costs become equal to, or less than, those which 
would have accrued by using hand methods. This 
is commonly termed the break-even point. 

It is also important to know whether the auto- 
matic equipment can adapt itself econom:cally to 
a level of production lower than that produced in 
a regular 8-hour day, and by exactly how much. 
This information can be obtained by means of what 
is termed a break-even load curve. 

On the basis of these criteria, an attempt will 
be made to show how the Mini-Mech compares 
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economically with hand methods of assembly. In 
making the comparison, rather conservative esti- 
mates are used of the capabilities of the Mini-Mech 
system. Based on conventional methods of ac- 
counting, the comparative techniques employed 
reflect particularly the influence of fixed and vari- 
able costs. Although a few hypothetical figures 
are necessarily used the accounting principles are 
applicable to most systems. 

An important factor which first must be con- 
sidered and resolved, is the “useful life’ of auto- 
matic equipment. As a general rule for tax pur- 
poses this is frequently considered to be 15 years. 
However, the use of automatic machines in a rela- 
tively new field, such as electronics, poses a prob- 
lem because of the potentially rapid changes of 
existing electronic components and the develop- 
ment of new ones. Amortization of the capital 
equipment must therefore be reduced to a shorter 
period. Accordingly, a period of three years has 
been allowed in the analysis for the liquidation of 
this initial capital expense. 

Of pertinent importance to this subject, we quote 
a paragraph from page 1 of Bulletin F, Internal 
Revenue Service Publication 173: “Taxpayers may 
determine reasonable periods of useful life for their 
depreciable property on the basis of their par- 
ticular operating conditions, experience, and ‘in- 
formed judgment as to technological improvemehts 
and economic changes. However, the periods of 
estimated useful life used by taxpayers are sub-.. 
ject to review by the Internal Revenue Service, and=' 








































Fig. 5—Exhausted air from air servo operates rotary 


switch by means of small air turbine. The switch con- 


trols piston fitted with taper locking pin which, when 
—— securely locks wafer holder preparatory to 
omplete operation consisting of insertion and soldering. 
Stapled ends of leads are bent over the eyelets and 
soldered to foil conductor on bottom of board. 
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taxpayers should be prepared to substantiate the 
periods so used.” 


> Discussion of Costs 


Tabulation of figures which compare the hand 
and machine assembly methods is shown in Fig. 6. 
As can be seen the three items constituting the 
major fixed costs are: (1) Capital equipment, (2) 
installation, and (3) modification costs. Actually 
the selling price of Mini-Mech has not been estab- 
lished. For example purposes it is estimated that 
the system might require an initial investment of 
$25,000.00 (This figure has been arbitrarily’ pro- 
jected from announced prices of similar equip- 
ment.) The cost of corresponding hand-production 
equipment is estimated at 10 per cent of the auto- 
matic machine equipment since the hand equip- 
ment needed, including tools, benches, and smal] 
aiding devices is relatively simple. 

Modification costs during the amortization period 


(, Fixed Costs 


Capital Equipment .............++. 
Installation 


Modification of Equipment 
‘HO% of Capital E  uipment).. 


D/ ference ... 


%. Variable Costs 
(per 8-hour day) 


Material 
($1.55 x 1728 wafers) 
Direct Labor 


Machine Operator 

(1 ea. x 8 hrs. x $2.00) 
Assemblers 

(9 ea. x 8 hra..x $1.50) 
Stock Handlers 

(1 ea. x 8 bra. x $1.50) .... 


Group Leader 
(1 ea. x 8 hrs. = $3.00) .... 


Quality Controller 
(2 ea. x 8 hrs. x $2.00) .... 
Overhead 
(100% of Direct Labor Costs).. 


Fig. 6—Comparison of major costs of hand versus ma- 
chine assembly, Data are based upon amortization pe- 
riod of three vears (1095 days) for automatic machine 
capable of inserting 24 components per minute ( i- 
inadbly 10N0D spn @ hotel tate Gelbrn, eaeh which 
requires six component insertions. 
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BREAK-EVEN LOAD CURVE 
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Fig. 7—Break-even load curve shows how break-even 
point varies as production use of machine varies. With 
machine utilized 100 per cent of time, differential be- 
tween hand and machine methods would be eliminated 
in approximately 41 days. 


of three years are estimated to amount to 50 per 
cent of the initial cost of the capital equipment. 
This is admittedly a rather high estimate of the 
chargeable fixed cost of improving and changing 
the equipment; nevertheless, a rate this high must 
be anticipated in order to keep abreast of new 
components, which are certain to make their ap- 
pearance during the life of the machine. Obvious- 
ly, in order to get the most out of the new tech- 
niques of automation it becomes necessary to tailor 
the machine to the characteristics of the end prod- 
uct, especially in an expanding field such as the 
electronic industry. The concurrent development 
of machines and end products must be faced realis- 
tically as an expensive fixed cost item. 

Of the variable costs, that of material (purchased 
components) is unquestionably the largest item. 
The cost of material is frequently quoted at 70 to 
90 per cent of the total cost of the end product. 
The purpose for citing these percentage figures is 
to emphasize the point that only a relatively small 
saving is possible by the use of automatic machines. 

In setting up comparable variable cost figures, 
the initial step is to use the machine production 
rate, which in fhe case of Mini-Mech is 24 com- 
ponent insertions per minute. It also becomes 
necessary to establish the rate at which compo- 
nents can be assembled by hand methods. This 
generally averages about two component insertions 
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per assembler per minute; however, to facilitate 
comparison (by using a round-numbered ratio of 
10 to 1), a rate of 2.4 component insertions per 
minute is used. Thus, approximately 10,000 com- 
ponent insertions are possible with a machine in 
an 8-hour period; and to insert an equal number 
by hand would require nine assemblers and one 
group leader if current practices prevail. 

It will be noted that an overhead cost of 100 per 
cent for both hand and machine methods has been 
used in the analysis. It is-conventional account- 
ing practice to express overhead in terms of per 
cent on direct labor costs. Automated systems, 
with their substantial decrease in direct labor, will 
unquestionably change this practice of determining 
overhead. Such items as dollar volume of produc- 
tion or fixed costs might prove more appropriate 
than direct labor in setting up overhead costs. 

A word of explanation with regard to change- 
over costs becomes necessary at this point. In the 
analysis, an assumption has arbitrarily been made 
that changeover by manual production can be ac- 
complished in 5 minutes. This is believed to be 
generous in view of the fact that manual change- 
over involves complexities which are difficult to 
predict or calculate. 

Changeover costs are reduced and can be readily 
determined in programmed machines such as the 
Mini-Mech system. With downtime between change- 
overs of 5 minutes for both hand and machine 
methods, the cost of eight changeovers is deter- 
mined by proportioning the daily fixed and vari- 
able costs over the total downtime period (40 
minutes). 
important factor for obtaining lowcost downtime 
between changeovers. This is not obtainable in 
systems where the individual machine heads must 
be accurately adjusted for positioning with respect 
to the printed wiring board. 


> Break-Even Point 


It is 
point o 
insertions per day (8 hrs.). However, if the ma- 
chine is in continuous operation 100 per cent of the 
day, or 24 hours, the break-even point will be re- 
duced to approximately 41 days. The load curve, 
Fig. 7, shows how the Mini-Mech system adapts 
itself economically to a limited reduction of produc- 
tion. 


portant to remember that the break-even ~ 
123 days is based on 10,000 component 


Total Accrued Costs 


It is believed that programming is an . 


RELATIVE ACCRUED COSTS AT BREAK-EVEN POINT 


coma 


235 50 75 100 
Number of 8 Hour Doys for Break Even Point 


1125 
123 
Fig. 8—Presentation of data which shows break-even 
point can be made by plotting accrued variable cost 
starting from point on graph representing fixed cost 
for methods being compared. Extension of plot would 
effectively illustrate continual savings to be expected 
with use of machine methods. 


Another method of presenting the break-even 
picture is to plot the total variable costs for both 
hand and machine methods in relation to their 
fixed costs. This is done in Fig. 8, which shows 
the number of days required for the total accrued 
fixed costs and variable costs for automation to 
equal the total costs which would have accrued 
with hand methods. 

From a study of this comparison of costs, the 
value of properly separating costs into two cate- 
gories, fixed and variable, becomes obvious. It is 
also apparent that the economics study is of equal 
importance to both the machinery builder and the 
machinery user. The machinery builder should use 
an economics study to guide his development, keep- 
ing the capitial cost at an economic level. The ma- 
chinery user should use it to determine his variable 
cost savings and break-even point. 


Personal Copies of Articles Available 


In many instances a reader may desire to have extra copies of feature articles for further study, for special- 
ized circulation within his plant, or for a reference library. As a regular service to readers, we will be happy 
to send copies of desired articles as long as the supply lasts. To obtain extra copies, just fill out one of the 
special business reply cards included in this issue. 





PULSE COUNTER 
CONTROLS CUTOFF 


By M. PICK 


Pascagoula Veneer Co. 
Pascagoula, Miss. 


IN MANY manufacturing operations, ma- 
terial must be unrolled from the as-received 
condition and cut into usable work sizes. 
In such cases, gaining the optimum benefit from 
the original roll form requires that the method of 
cutting to size match the unreeling characteristics 
of the particular material so far as speed of the op- 
eration is concerned. Wood veneer in rolls can be 
handled at speeds of 250 feet per minute with 
unreeling equipment manufactured by Merritt Sol- 
em Div., Solem Machine Co. To match the unreel- 
ing speed, a special control device for the shearing 
to size or clipping operation has been built around 
a digital pulse counter and provides the requisite 
accuracy, speed and reliability of operation needed 
in cutting the veneer into pieces of desired widths. 
The control was developed in co-operation with the 
Pascagoula Veneer Co. and followed an investiga- 
tion into other existing means which were felt to 
be inadequate. 
As veneer unwinds from the reel, it moves by a 


conveyor belt toward the clipper and actuates an. 


impulse exciter through a gear and measuring 
wheel arrangement which generates one pulse per 
inch of lineal movement, Fig. 1. The pulses of the 


Fig. 2—Dials provide means of preselecting up to six 
different widths which can be stored by the sizing con- 
trol. Position switches determine the preselected width 
which is used at any one time. 
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- on the control panel. 


exciter, representing inches of length, are accun :- 
lated by the control device. When a desired co: :t 
is reached, the clipper knives are actuated. t 
constant speeds up to 200 feet per minute, rep: 
accuracy of 44-inch in 100 inches has been obtain 
with the electronically controlled, electrically ac: 
ated clippers. 

Versatility is added to the system by provisio: s 
for rapidly changing the point at which the clipp. r 
is actuated. Widths in increments of 1 inch cin 
be selected as desired up to a possible 129 inche- 
To make the selection, the control .panel is pro- 
vided with two dials; one dial is for tens of units, 
the other for units, and all that is needed is to 
turn the dials to the width desired, Fig. 2. Pro- 
duction efficiency is further enhanced by a pro- 
vision that up to six different widths may be pre- 
selected and stored by the control. During unree!- 
ing operations, selection of any one of the prese- 
lected widths is rapidly made by manipulation of 
simple position switches similar to those used on 
a telephone switchboard. 

The components of the system include the impulse 
exciter, control panel, and electronic cabinet con- 
taining the necessary circuits and relays. As 
might be expected, since the control was designed 
in close co-operation with the user, maintenance 
of the electronic equipment was given serious 
consideration. Trouble in circuits can be isolated 
by a reference to a series of signal lights mounted 
Electronic circuits and com- 
ponents are the plug-in type and in the event of 
trouble can be replaced by the operator who re- 
quires no special training in electronics. At counts 
that do not exceed 3000 per minute, the equipment 
operates well within the range of 40,000 counts 
per minute possible with the digital counter. 
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Fig. 1—Wood veneer in rolled form 
must be cut into usable width sizes. 
Automatic control of this Merritt 
Solem clipper in the cutting to size 
operation is provided by a wheel 
driven exciter which measures 
inches of length of the moving 
veneer strip and an impulse counter 
control which actuates the knife ot , 
a desired count. 
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At the recent Pennsylvania State Univer- 
sity program on automation, the author dis- 
cussed hydraulic system improvements and 
also evaluated various machine tool ar- 
rangements. The latter was published in 
the August 1956 issue of Automation; here 
are his comments on correction of past hy- 
draulic shortcomings. 


HYDRAULIC SYSTEM 
IMPROVEMENTS 


EXTEND MACHINE TOOL RELIABILITY 


RAPID TRAVERSE 


Pressure from smal! pump 


Fig. 1—Diagrams of relief valve in two positions. This 
valve uses an oil column on the relief valve spool to 
maintain constant pressure. The valve will function 
with about a one psi differential—that is one psi dif- 
ferential will cause the valve to dump the output 
the large pump to exhaust, or add the output of the 
large pump to machine pressure. The adjustment above 
the upper spool is to set relief valve pressure. 


AUTOMATION—October 1956 


By CLIFFORD G. MENARD 


Chief, Development Div. 
The Heald Machine Co. 
Worcester, Mass. 


WHY did machine tool builders undertake 

/  yast research programs after the close of 

World War II and what are some of the 
fundamental points learned? 

To provide background t6 answer these ques- 
tions we should examine the effects of the war on 
machine tools and the problems presented. 

World War II had more to do with the advance- 
ment of machines than any other comparable period 
of time. This came about to a large extent through 
development of piston-type aircraft engines and 
the fact that they had to be made on a produc- 
tion basis. Why is this true even though mass 
production was rather common at the beginning 
of the war? The answer is that most parts in 
production were relatively small compared to air- 
craft parts and the tolerances which the aircraft 
companies required (spacing between bores, square- 
nesses and diameters) were much closer. Most of 
these parts were aluminum or magnesium, making 


the machine tool manufacturer’s problem more 
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serious regarding dimensional stability, but of 
course easier regarding machining qualities. 

Previous to the war aircraft parts were made 
on universal type machines in small quantities 
and assembly fitted by skilled mechanics. With 
the coming of mass production, interchangeability 
of parts became a necessity. This brought out 
weaknesses in machines such as difficulty in main- 
tenance of alignment, height variations, machine 
stability, lead changes on hydraulically operated 
machines, and many others. Temporary solutions 
were used, such as temperature controlled hydraulic 
systems, built-in levels, addition of more leveling 
blocks, scraping heights after the machine was at 
operating temperature, and other devices which 
would help to produce parts uniformly and within 
tolerances. But this added a heavy load on machine 
maintenance departments to keep equipment in 
production 24 hours a day. 


> Hot Hydraulic Oil 


_Hydraulically operated equipment went through 
a drastic change and most of the principles in- 
volved are still utilized. Heat in the hydraulic 
oil was a large part of the problem—oil tempera- 
tures went as high as 150 degrees. Most machines 
of this era had the oil tank built into the base of 
the machine which caused distortion of the bases, 
warping of the ways, and concentrated loading 
on the ways resulting in excessive wear. Since 
most machines used hydraulic oil for way-lubri- 
cation, a poor condition existed between the way 
surfaces and the tables exclusive of distortion 
problems. 


Analysis of these factors, coupled with the kn. w]-. 
edge that cleaning of base type oil tanks and re. 
placing the screens on the pump intake line y 
nearly impossible, led to the decision that separ .t 
vil tanks properly designed could eliminate ms 
of these problems, and that by directing the f).\ 
of return oil past radiating surfaces, a grea c 
amount of heat could be removed than was raj 
ated by the base. 

Then it was determined that most of the 
cessive heat generated in the oil was due to 
single pump system with a capacity designed 
maintain pressure throughout the volume expan- 
sion during rapid traverse. This resulted in a s\s- 
tem that was very inefficient since most cycle time 
is spent in machining, not rapid traversing. We 
had a condition in which we returned 75 per cent 
of the oil that had been pumped to full pressure 
through the relief valve and back into, the tank, 
with this excessive energy transformed to heat 
in the oil. 

However, if we use a two-pump system whose 
capacity is the same, but with the pumps divided 
so that 75 per cent of the capacity is in one pump 
and 25 per cent in the second pump, the results 
are far different. We can use the capacity of both 
pumps for rapid traverse at low pressure, but 
when feeding speeds are used, the larger pump 
can recirculate to the tank at exhaust pressure 
while the smaller pump maintains machine pres- 
sure. These conditions allow use of a lower horse- 
power motor and result in much less heat in the oil. 


> Oil Column Relief Valve 


The real problem was to design a relief valve 
that could meet these requirements without having 
a high differential between machine pressure and 
the point where the high volume pump adds to 
the machine supply of oil, or returns to the tank 


Fig. 2—Double pump system 
with belt drive installed on 
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at exhaust pressure. An interesting valve with 
this characteristic is one that uses a hydraulic 
oil column as the medium for maintaining ma- 
chine pressure. Regardless of the height of the 
oil column due to the position of the relief valve 
spool, constant pressure can be maintained. Of 
course this is not the case when a spring is used 
on the relief valve spool to maintain pressure. 

This valve can best be described by examining 
Fig. 1. The constant pressure oil column is between 
the two valve spools. The function of the upper 
spool is to maintain the pressure of this oil column. 
This spool is floating between a pressure band 
and an exhaust band, maintaining the pressure of 
the column of oil. The lower spool is the relief 
valve spool and is hollow in construction with a 
clapper type seat on one end. When the pressure 
builds up on this end of the spool the clapper 
valve closes and relief valve spool moves up into 
its relief position and opens the large pump to 
exhaust. If the machine pressure falls, the relief 
valve spool moves down, closing off the oil from 
the large pump to exhaust. Now the large pump 
will start to pump through the center of the relief 
spool, opening the clapper valve and furnishing 
more oil to the machine. 


> Other System Refinements 


To eliminate changes in feed rates of hydrau- 
lically operated machine tables caused by viscosity 
changes in the oil, the machine tool builders per- 
formed experiments to determine how hydraulic 
oil could be throttled but not change flow char- 
acteristics with changes in temperature. Many 
different types of throttles were designed such 
as bimetal types which changed the size of the 
orifice with changes in temperature, a constant 
pressure-drop orifice and many others. The type 
which has worked out best can be made either 
continuously adjustable between zero and some 
maximum feed rate, or made so that several dif- 


AUTOMATIC HOLE FINISHING 


Ballizing is a high-speed process for sizing and 
finishing holes by pressing an oversize ball of 
suitable size and hardness through an undersize 
hole. The balls are self-centering in the hole, do 
not need to be guided, and cannot produce an over- 
size hole. Through the use of recirculating fix- 
tures and sufficient tungsten carbide balls, this 
process can be adapted to high-production and 
automation setups. Industrial Tectonics Inc., Ann 
Arbor, Mich., has engineered such automatic equip- 
ment. The specially designed machines include a 
vibrator hopper for parts feed, suitable parts fix- 
tures, electronic controls, and ball circulating 
means. 

Ballizing has been used successfully for holes 
ranging from 0.030 inches to 5 inches in diameter, 
with hole diameters between 1/16 and 1 inch giv- 


AUTOMATION—October 1956 


cask 2 








ferent fixed feed rates are available for use. This 
type of throttle usually maintains feed rates with- 
in 5 per cent of set point without the use of any 
outside controls and is therefore trouble free. This 
refinement alone advanced hydraulic systems and 
their use in machine tools to a high degree of 
performance; in fact, in most factories these throt- 
tles can be locked while the machine is in produc- 
tion. 

Some other refinements that were built into 
machine tools were improvements in the mounting 
of hydraulic cylinders. Now they are usually flange 
mounted from one end so that expansion of the 
cylinder does not distort the base. Whenever foot 
mounted cylinders are used they are generally 
designed with an expansion joint to compensate 
for heat differentials between the base and cylinder. 

On pump drives the design is changed some- 
what. Instead of in-line drives which were once 
universally used, many manufacturers are now 
using belt driven pumps. This does not mean in- 
line drives were inadequate, but the problem of 
aligning a motor manufactured by one company 
and a pump manufactured by another almost in- 
variably led to shims under either the pump or 
the motor. 

With a belt driven pump the alignment prob'em 
disappears and a feasible method for separate 
way-lubrication is provided. The machine pump 
bracket can be used to mount both the machine 
pump and the way pump. Both can then be driven 
by the same belt which interlocks the pumps so 
that any time the machine pump drive is started, 
the machine automatically has way-lubrication, 
Fig. 2. The bracket is U-shaped—fabrication is 
relatively simple and alignment is assured. 

These improvements in hydraulic systems have 
contributed in large degree to the vast growth 
and increased efficiency of product in the ma- 
chine tool industry as evidenced by the popularity 
of hydraulics. Developments are continuing so that 
customers can expect better and better perform- 
ance from automated equipment purchased. 


ing optimum results. Generally, the hole length 
should not be more than 10 times or less than 
1/20 of the hole diameter. 

The balls are usually 0.0005 to 0.002 inches larger 
per inch of diameter than the high limit of the 
hole before ballizing. This interference fit causes 
the ball to exert a radial force on the hole wall. 
Normally, this force is insufficient to cause an 
objectionable change in the overall size of the 
work; yet the unit pressure is very high, for the 
force is concentrated on a narrow line of contact 
between the ball and the hole wall. 

Unlike other hole finishing processes, ballizing 
does not remove metal; instead, it operates by a 
burnishing action which compresses and smoothens 
the surface by cold working a thin layer of the 
hole wall material. 
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By R. K. WEST 


President 
West Instrument Corp. 
Chicago, tll. 
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> TEMPERATURE CONTROL in industry be- 
f gan with experienced operators who were 
able to look at, touch, sme'l or even listen to 
a process and judge with surprisingly reasonable 
accuracy that the temperature was proper for their 
processing needs. Though it sufficed for its time, 
the subjective approach to temperature control has 
been supplanted by the evolution of technolgy. 
Even‘ if desirable, two major factors exist which 
would make the completely manual procedure obso- 
lete: (1) Skilled operators have been replaced 
by a generation of labor that has not had equiva- 
lent apprenticeship training and, (2) the require- 
ments of modern industry can only be met by 
routinely exercising control accuracies beyond the 

sensing ability of the best of operators. 
Historically, temperature controls have passed 
through several intermediate stages of develop- 
ment: The operator’s guess gave way to meas- 
uring means; indicating instruments were devised 
which would give the operator more accurate in- 
formation upon which to base his decision to vary 
power input in obtaining the desired results; and 
eventually, automatic temperature control sys- 
tems evolved as we know them tcday. Automatic 
controls were created for problems which needed 
to be solved if overall industrial progress were to 
continue. With manual control based on refer- 
ence to instrumentation, rejects resulted due to 
the operator not giving his full attention to the 
process at a critical time. Further, many indus- 
trial processes required accuracies beyond the 
capability of the best trained operator giving his 
full attention to the problem. The modern instru- 
ment may effect proper control action before the 
indicated condition would become apparent to the 
manual operator. 
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Today, economic considerations will normally 
dictate the use of automatic control equipment, 
over and above the foregoing reasons, since instru- 
ments can automatically control the process to ex- 
treme accuracy without the hourly expense of an 
operator’s attention, and at an initial cost approxi- 
mating perhaps two weeks of an operator’s wages. 

Within the field of automatic temperature con- 
trol, technical evolution has continued. It has 
been determined that simply controlling a furnace, 
oven or machine component to a given tempera- . 
ture has not answered all problems in every in- 
stance. Standard On-Off temperature control in- 
struments have been modified to more automat- 
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TECHNIQUE 


Fig. 1 (Left)—Sketch of an indicating and controller 
pyrometric instrument manufactured by West Instrument 
Corp. In response to the sensing of the thermocouple, 
the index pointer carrying the opaque flag, moves. 
A: relay circuit is controlled by the photocell and light 
arrangement attached to another arm which can be 
set at any desired temperature. Interruption of the 
light source by the opaque flag actuates the control 


relay. 


ically regulate industrial equipment under a vari- 
ety of special conditions and, gradually, the most 
common of the one-time special instruments have 
become standard configurations. A complete 
understanding of the scope of the various modern 
control modes is important to the man in indus- 
try who is interested in automatic operations and 
obtaining the maximum utilization of instrumenta- 
tion. 


> Basic Instruments 


On-Off control instruments are the basic instru- 
ments of automatic temperature control. As 
modern temperature measurement primarily deals 
in quantitative electrical effects associated with 
temperature changes, a majority of the instru- 
ments are built around electrical and electronic 
components and circuitry. The fundamental prob- 
lem is one of measuring changes in voltage, and 
either millivoltmeters or potentiometers are gen- 
erally incorporated in such an instrument. 








SOLENOID VALVE OR 
SPRING RETURN MOTOR-VALVE 
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TWO SPEED BLOWER MOTOR CONTROL | 
FOR HIGH-LOW HEAT CONTROL 


A good example of the general principles em- 
ployed is afforded by the West pyrometric control 
which utilizes the deflection of the pointer of a 

millivoltmeter to achieve operational control. As 

an example, consider a problem in maintaining a 

desired furnace temperature. A _ thermocouple 

placed in the furnace or at any other point where 
control is desired, will generate a minute electrical 
current whose voltage varies in proportion to 

changes in temperature to which the thermocouple 
is exposed. The current causes the deflection of 
the millivoltmeter pointer which swings across a 
scale calibrated for temperature, Fig. 1. A manual- 
ly operated setting arm on the instrument deter- 
mines the desired temperature. This setting arm 
is provided with a small light source which is pro- 
jected upon a photocell which in turn, controls a 
relay circuit. When the actual temperature sensed 
by the deflecting pointer reaches the desired con- 
trol point, an opaque flag carried on the pointer 
arm interrupts the light beam and actuates the 
relay system, shutting off power input. As the 
furnace temperature is reduced, the pointer drops 
below the control point, the flag is no longer inter- 
posed between light source and photocell and the 
relay system turns on the fuel or power supply to 
bring the furnace up to the desired temperature. 

Relay action permits using these fundamental 
instruments in a variety of ways in addition to 
the conventional On-Off control of electric power. 
In addition to the wiring possibilities shown in 
Fig. 2, many control problems relating to electrical 
loads have been solved by using a High-Low con- 
trol of the electrical load. In some cases this has 
been done to provide accurate control of heaters 
having a small thermal mass by using a manually 
adjusted Variac or Powerstat on the low load and 
selecting a heater of such capacity as to provide 
only slightly more heat than would be required 
for the process under normal running conditions. 
The instrument is then wired into the circuit as 
in Fig. 2(d). The heating and cooling cycle must 
of necessity be less severe, heater life is extended 
due to reduced thermal shock and the net result 
is improved temperature control which ~can be 
partially regulated manually as far as the cooling 
rate is concerned. 

The same end result may also be obtained on 
three-phase power heating applications by utiliz- 
ing a three-pole double-throw contactor wired to 
switch from A to Y, again eliminating the need for 
excessive wattage input on the heating cycle since 
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the low heat portion of the cycle is also contribut- 
ing to the total heat input. With this technique, 
power input to a heater will be modulated between 
full power in the A condition and one-third power 
when connected in Y, Fig. 3. Again, heater life 
is extended and improved control is obtained with 
a possible reduction in heater wattage, which re- 
sults in a lower demand rate. 


> Further Dinsnaits 


Proportioning or anticipating controllers offer 
the same switching possibilities as On-Off con- 
trollers with the added advantage that they will 
give more precise control. This result is accom- 
plished with different means by the various manu- 
facturers of pyrometers; but essentially; all pro- 
portioning pyrometers anticipate the control action 
required by changing the relay position from heat- 
ing to cooling, for example, before the actual tem- 
perature is up to the desired running temperature. 
The same anticipating action is automatically in- 
troduced whenever the true temperature ap- 
proaches the point where heat should again be 
provided. The term proportioning is applied since 
the instruments proportion the amount of On and 
Off time of the heater while they are within a con- 
trol band and do so depending on the difference be- 
tween desired and actual temperature and whether 
the actual temperature is above or below the de- 
sired temperature. The sequence of control as 
a heater comes up to temperature would be as 
follows: Full power, 70 per cent time On 30 per 
cent time Off, 60 per cent On 40 per cent Off, On 
time equal to Off time, 40 per cent On 60 per cent 
Off, 30 per cent On and 70 per cent Off, and it 
might then cycle 20 per cent time On and 80 per 
cent Off. As the in&icated temperature passes out 
of the proportioning control band the heat would 
remain Off. These time cycles are given to show 
how the power is proportioned with respect to the 
relative positions of the instrument temperature 
indicating pointer and the control index. The 
values given are only arbitrary, but for a typical 
instrument it would be possible to reproduce the 
above ratios to demonstrate this relationship. 

Due to the above proportioning or anticipating 
action, the thermal inertia of the heater is re- 
duced as it comes up to temperature and also as 
it cools since the instrument has introduced rate 
action or a different amount of heat depending 
upon the temperature offset from the desired tem- 
perature. This results in a tendency to stabilize 
the temperature since the rate of cooling or heat- 
ing is further reduced each time the temperature 
moves within the proportioning control band. The 
resultant control action is illustrated in Fig. 4 
in which proportioning control action is compared 
with an On-Off controller action for a given heater. 


Fig. 3—In three-phase heating applications, the ability 
to switch the heating elements from Y to A connection 
provides for simple modulation of power input. 


The use of proportioning control has become 
standard in several industries. For example, in 
view of the general requirement for improved tem- 
perature control in processing plastics, either in 
injection molding machines or extruders, pro- 
portioning control instruments have been almost 
universally used in that industry for the past five 
years. The high level of production required to 
meet the demand for proportioning control instru- 
ments has made is possible to substantially reduce 
the premium that was at one time paid for pro- 
portioning controllers, and now, since they cost 
little more than On-Off controllers, they are gen- 
erally applied to processing where the process may 
not actually require the inherent accuracy of pro- 
portioning but will normally benefit from reduced 
temperature tolerance. 

High limit controllers have been a standard in- 
strument almost as long as On-Off controllers. 
They differ from On-Off instruments in that the 
control relay does not automatically reset after 
the true temperature reaches the-control set point. 
Primarily used for over-temperature safety applica- 
tions, they have many other applications as well. 
When used as a high limit safeguard, they are 
wired to hold in a contactor that is in series with 
the furnace or heater load. The control set pointer ; 
is then adjusted to be slightly higher than the 
desired operating temperature so the process is 
in no way affected by this instrument being in 
the control circuit as long as the process is normal. 
Should the process temperature rise above the 
desired value due to failure of the primary con- 
trol instrument, a burned out thermocouple, or 
perhaps a stuck contactor, the high limit control- 
ler would automatically turn off power to the 
heater before the furnace and load is damaged. 
Since the instrument actuates a relay, it is also 
possible to sound an alarm or light a visual signal, 
calling attention to the fact that the high limit 
control has taken over. As this instrument does 
not autcmatically reset itself, the power to the 
heater will remain off until it is manually reset 
by the operator. Our high limit controller has the 
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added feature of a switch that permits the use 
of this instrument as either a high limit controller 
or an On-Off controller; thus, if it is being used 
as a safety over-temperature control and the pri- 
mary system fails in the On position, it is pos- 
sible to switch to the On-Off system and continue 
the process cycle as a manually controlled opera- 
tion. 

High limit controllers are also used in applica- 
tions other than over-temperature controls. In 
the ceramic industry, for example, it is common 
to use such instruments to raise the temperature 

























Fig. 4—Comparison of temperature-time plot of the 
same installation when controlled by an On-Off con- 
troller and proportioning controller. 





of a kiln to a particular value at which time the 
kiln has completed its processing cycle and the 
instrument turns off the power. 

Three-position controllers are quite versatile, 
as they are almost the equivalent of two On-Off 
controllers. In these instruments there are two 
relays that may be set to operate at two different 
positions on the temperature scale. The various 
possibilities that this will permit are illustrated 
in Fig. 5. In addition to the control functions 
indicated, it is also possible to incorporate propor- 
tioning action on either or both relay positions 
providing again a standard instrument for a special 
application. An application example can be taken 
from the plastic industry where this particular 
configuration is quite widely used in thermoplastic 
extruders in which heat of friction is not un- 
common with some materials such as rigid vinyl. 
In this case, the extruder barrel is divided into 
zones and is controlled with three-position con- 
trollers incorporating proportioning control action 
on the low temperature relay. Since frictional 
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heat is not always present, the temperature will 
be controlled normally with the inherent accuracy 
of the proportioning control action; however, 
should frictional heat cause an increase in tem- 
perature above the normal running value, the in- 
strument can automatically become a cooling con- 
troller switching from no heat to cooling either 
by operating air cooling blowers or by solenoid 
actuation of a water or vapor cooling system. 
Since in this particular operation frictional heat 
may come and go and excessive temperature could 
be quite damaging, it is easy to see the utility 
of this versatile instrument. 


> Ultimate Means of Control 


Stepless controllers, as the name implies, can 
provide modulated power to a heater or furnace 
without the use of relays or contactors. While 
various methods are used by the different instru- 
ment manufacturers to accomplish this end result, 
the objectives are the same and this type of equip- 
ment provides the ultimate in fine control. 

In our stepless controller, the power is modulated 
by means of a saturable reactor, Fig. 6. The pyrom- 
eter instrument which controls this reactor pro- 
duces a direct current control signal that deter- 
mines the amount of line power that is applied to 
the heater load. In end results, the accuracy of 
temperature that is obtained would be equivalent 
to what could be expected with the use of a rheo- 
stat or Variac on a stable power supply with a 
fixed load in the furnace which has been stabilized 
at temperature. The stepless type instrument pro- 
vides for superior control since it is possible to 
come up to heat at greater power and the tem- 
perature is maintained without regard for voltage 
fluctuation or changes in the thermal mass which 
is being controlled. Fig. 7 shows the characteristics 
of stepless control and On-Off control illustrat- 
ing how temperature is maintained in one case 
by switching power Off and On. and in the other 





Fig. 5—Three position controllers contain two relays 
which may be set to operate at different positions on 
the temperature scale. The chart indicates the switch- 


ing arrangements that are possible with this type of 
controller. 
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by finding the exact power that is required to 
match the heat loss in the system. 

One of the advantages of this type of control is 
its inherent stability. Should the thermal mass 
be changed, causing a temperature variation, it will 
be compensated for by a power correction in pro- 
portion to the temperature deviation, and as the 
temperature returns to normal, the power correc- 
tion is reduced automatically to zero power. 

Stepless controllers, because of their extreme 
accuracy, have been used to regulate creep test 
furnaces, transistor growing furnaces and many 
other precise applications in power ratings up to 
150 kva. Occasionally they have been used to elim- 
inate contactor maintenance and they have often 
been selected where the principal consideration 
was extending the life of electric heaters, where 
continuous operation at a low power level is con- 
trasted to the thermal shock of turning heaters 
On and Off. 


> Relating Control Te Time. 


Program controllers permit repositioning of the 
control temperature with respect to time. This is 
accomplished with mechanical linkage between a 
motor driven cam in the instrument housing and 
the control setting arm on the instrument. With 
the cam it is possible to raise the temperature, 
hold it for any period, cool at whatever rate is 
desired, hold at another temperature or accomplish 
whatever relationship is desired in the time-tem- 
perature program. Further refinements are pos- 
sible. For instance, our program controller has 
a second cam that turns with, but is located be- 
hind, the temperature control cam and contains 
one or more actuators that will operate a snap 
action switch installed in the housing. By position- 
ing these actuators, with respect to the time index 
lines on the master cam, other equipment may be 
turned On or Off as the cycle progresses. If the 
normal cooling rate of the process does not match 
the desired cooling rate, the snap action switch can 
be energized to introduce compressed air or start 
a blower. As another example of the versatility 
offered in programing, we have built one pro- 
. gram controller which had eight actuators on the 

secondary control tam and, by positioning a step- 
ping switch, controlled a sequence of process op- 
erations all synchronized with the same time cycle 
that was also adjusting the temperature as well. 
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Fig. 6—Modulated power input to a furnace is provided 
by stepless controller which utilizes saturable reacto:. 
DC control signal from pyrometric instrument varies line 
power without the use of relays or contactors. 


The time cycle of these instruments may be three 
hours or three weeks, They may also be inter- 
connected with industrial timers so that the snap 
action switch will introduce other complete cycles 
while the program cam is temporarily stopped 
and is started again by the timer when it has com- 
pleted its functions. One simple, but effective, use 
for this instrument is to raise the temperature for 
operation of equipment that has been shut down 
overnight. In this way, productive time is at a 
maximum and warm up may start hours before 
employees report for work. 

All of the control modes previously described, 
such as On-Off, proportioning, high limit, three- 
position and stepless have been, and are regularly, 
incorporated in program controllers. The practical 
possibilities of pyrometer controls, as can be seen, 
are unlimited. While the discussion has been con- 
cerned with temperature control instrumentation 
and the various types of pyrometers that are 
available, it should be kept in mind that these 
same instruments are equally adaptable to con- 
trolling many variables other than tem; erature. 
With transducers other than thermocouples, it is 
equally possible to indicate and control such vari- 
ables as pressure, humidity, force, displacement, 
torque, pH, ac or dc current, voltages, etc. Uses 
to which the equipment can be put are apparently 
limited only by the ingenuity of the engineers who 
apply instrumentation. For persons with control 
problems which might be considered unusual, a 
word of advice is in order. Consider with caution, 
and consult instrument suppliers if you have ‘a 
difficult control problem because the chances are 
quite good that there is a standard instrument 
built for, or adaptable to your need. 


Fig. 7—Comparison of (a) On- 
Off and (b) stepless controller 
action in bringing a furnace up 
to and maintaining a set tem- 
perature. In maintaining a tem- 
perature with the stepless con- 
troller; a point will be reached 
at which power input continuous- 
ly balances out heat losses in 


Time the system. 
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WORKPIECE HANDLING AUTOMATES STANDARD LATHE 


> 


WHEN TOOLING UP for a high production 
operation first consideration should be wheth- 

* er or not standard machines can do the job, 
then whether or, not modifications of standard 
machines will do, and finally consideration of 
special equipment. Each consideration should be 
analyzed in the light of total cost. 

As an illustration of the solution which in- 
volves addition of standard units to a standard 
machine, the Seneca Falls Machine Co. solved the 
problem of removing a welding flash on a worm 
shaft assembly by equipping their new model LN 
automatic lathe with certain standardized units 
to provide a specialized high production machine 
at substantial savings in initial cost and lead time. 

Welded parts are delivered to the lathe directly 
from the welding machine by a conveyor adjacent 
to the loading chute. The hot parts move by 
gravity to the fixed stop at the loading position. 
At this point, an elevator assembly raises a rough 
piece over the loading-chute stop into the loading 
cradle which remains in the raised position until 
the part is injected into the collet chuck by the 
pneumatically operated plunger. The collet chuck 


Hinged roll carrier for 
three-roll steady rest 


Loading chute 


Loading cradle 


Operating cylinder 
for hinged roll carrier 


closes, the elevator assembly retracts, the hinged 
steady-rest roll carrier automatically closes, the 
headstock spindle clutch is engaged, tools on the 
overhead slide advance to the cutting position, 
flash is removed and the area burnished, after 
which the tools retract. 

On completion of a finish-turned part, the spindle 
stops, the hinged steady-rest roll carrier is re- 
tracted, the collet chuck opens and the finished 
piece is ejected from the collet by a spring loaded 
ejector rod. The part is deposited on unloader 
arms which swing the finished piece into the dis- 
charge chute and then return to the receiving po- 
sition and a new cycle begins. 

Loading, machining and unloading operations 
are entirely automatic. However, pushbutton con- 
trols are installed for manual operation of each 
movement. The loading cycle cannot. get out of 
step sincé the automatic sequence is controlled by 
a system in which each movement is initiated by 
the completion of the preceding movement. Pro- 
duction of 275 pieces per hour is readily obtained 
with this equipment. 


Unloader arms in receiving position 


Untoader arms in ejecting position 


ixed stop 
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Fig. 1—Schematic diagram and photo of 
automatic work handling equipment used 


on standard automatic lathe. The sys- 
tem removes welding flash from a worm 
shaft assembly produced in the auto- 
motive industry. 
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Fig. 1—Functional diagram indicates the relationship of components of a . 
resentative numerical control system. 


NUMERICAL CONTROL 
OF MACHINE TOOLS 


During the early stages of a new technological development, the 
interests of the uninitiated, the neophyte, and even the old hand 
can well be served by a general review and simplified summation 
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of applicable basic ideas. With this view in mind, the author has 





control in particular. 


By L. W. ois ios i 

lustry Engineering 

Westnghowe a a 
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BENEFITS to be obtained by prior external 

programming on cards or tape of the opera- 

tions of an automatic machine are attractive 
to many machine tool users, and a number of manu- 
facturers have responded to this interest by de- 
veloping numerically controlled machines. The 
diversity of these efforts emphasize the need for 
a consideration of fundamentals to provide a 
common basis for the discussion of physical sys- 
tems in the present and for the proper growth in 
the future. 

General classifications of numerical control sys- 
tems are shown in TABLE 1. The fundamental func- 
tions involved in the numerical control of a hypo- 
thetical machine tool are shown in the block dia- 
gram of Fig. 1. Many systems do not have all of 
the functior. listed and the functions may not 
be in the same relative locations. This will affect 
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restated some pertinent current thoughts about numerical ma- 
chine tool control in general and coding methods for numerical 





the apparatus physically but is not important for 
the consideration of the basic aspects of numerical 
control. 


> System Components 


Usually, though not necessarily, a drawing of 
the part to be produced will represent the starting’ 
point for development of the program. The next step 
is to prepare a manuscript containing a detailed 
description of all machine operations necessary to 
make the part. This description will include such 
items as the tooling to be used, distances to be 
moved, feeds, speeds, and auxiliary operations. In- 
formation on the manuscript is then transferred 
to the’ program storage medium which takes the 
form of cards or tape and, for relatively simple 
systems, may serve as the input to the machine 
controls. More complicated systems, such as those 
for contouring, usually require that the cards or 
tape be fed into a computing element where the 
tool path, including cutter offset, is calculated and 
recorded in the primary storage medium. Inter- 
polation is performed in the director which gener- 
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ates the secondary storage medium as the input 
to the actual machine control which is shown in 
the color area in Fig. 1. As part of the machine 
control, a reader is required to extract the informa- 
tion from the secondary storage medium. The 
data must be stored while being used by the con- 
trol’ system; this storage may be accomplished by 
the reader itself or by internal storage in the ma- 
chine control, according to the particular system. 

At this point, position data from the position 
measuring device is fed to the closed loop systems 
controlling the machine motions. Since the actual 
machine motions are analog in nature while the 
data taken from the drawing is digital, a digital- 
to-analog conversion must, therefore, take place 
at some point in the programming or in the con- 
trol system. The exact point at which this con- 
version takes place will depend on the individual 
system. It may occur at the last possible point, 
at the machine motion itself, but in some systems 
conversion is performed in the computing element 
so that the data in the secondary storage is analog. 


> Control Signals 


Numerical control implies the use of information 
in numerical or digital form as contrasted to that 
in analog form. Digital information implies in- 
formation in the form of pulses while analog in- 
formation implies continuity. The distinction is 
more subtle than this, howcver, since analog in- 
formation can be and often is presented in the form 
of pulses. However, numerical signals -are con- 
cerned only with a number of states of the signal— 
usually two—while analog signals are concerned 
with the value of some characteristic of the signal. 
The use of numerical information involves counting, 
while the use of analog information involves com- 
parison of some characteristic of the signal to a 
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Fig. 3—In digital coding for control purposes, a ten- 
channel tape is necessary. With magnetic tape, the 
equivalent of the punched hole would be based on 
magnetization in one direction. This coding system en- 
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joys the advantage of simplicity and the ease with 
which the decimal equivalent of the punched code can 
be recognized. 


standard. To illustrate, let us assume that a volt- 
age signal is used to represent distance. In Fig. 2 
both a direct voltage and an alternating voltage 
indicate a measure of distance in terms of voltage 
amplitude. For the alternating voltage, distance 
could have been made proportional to frequency or 
phase. All three methods represent analog signals. 
In Fig. 2 we see pulse signals which are also analog 
in nature. In one case the quantity of distance 











is proportional to the height of the pulse and in the 
other, proportional to the width of the pulse. 


Digital signals usuall two states. These 
states may be the p of a voltage 
or a voltage of one polarity as compared to a volt- 


age of the opposite polarity. Within reasonable 
limits the magnitude or shape of the voltage pulse 
is not critical; the permissible variation depends 
on the components used in the particular control 
system. The lack of sensitivity to reasonable 
variations in the signal is the basis for the high 
inherent accuracy of numerical systems. 


> Data Coding 


Coding of numerical information, particularly in 
the primary storage medium, is currently receiv- 
ing much attention from machine tool builders. 
Drawings and other design data generally use deci- 
mal notation for all whole numbers and there is a 
considerable trend toward use of decimal rather 
than fractional notations on drawings. 

Since decimal numbers involve the use of ten 
digits, from zero to nine, to represent these digits 
mechanically requires that the mechanism have 
ten possible states. In desk type calculators, this 
is accomplished with gears having ten teeth, each 
of which represents one of the decimal digits. A 
comparable arrangement for punched cards or tape 
is to assign each of the decimal digits to one of 
ten positions and to indicate a decimal digit by 
punching a hole at a precise position, Fig. 3. A 
comparable arrangement for indicating decimal 
digits on magnetic tape or cards would be based 
on magnetization in one direction as equivalent 
to a punched hole, and no magnetization (or mag- 
netization in the opposite direction) as equivalent 
to no punched hole. With a punched tape or cards 
this particular plan has the advantage that the 
operator can easily tell what number has been 
punched, but also has a disadvantage in that it 
is inefficient in making use of the full information 
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TABLE 1 


General Classifications of Numerical Contr: 
Systems for Machine Tools 


According to function of the machine tool, control syste: 
may be classified as: 


Positioning Control. Simplest type of control. Only end poin 
of travel are of interest and overshoot may be tolerate 
Generally does not matter what path is taken between m: 
chine tool actions except to the degree that time requir: 
for travel is important. Example of application would be f: 
drilling or punching machine control. 


Straight-Cut Control, Position of tool must be controlled n: 
only at the end points but at all points along the path 
the cut. Can also contain feed rate control in which ove: 
shoot is not acceptable. When more than one machine motio 
is required, co-ordination of rates of movement is not 
necessity. Example of application would be turning « 
stepped shaft in a lathe. 

Contouring Control. Requires the programming of any to: 
path that can be generated by the machine motions. Usua!! 
simultaneous positioning control of two axes is present 
including control of the feed rate. The necessity for pro 
gramming the feed motions in small steps in order to 
follow arbitrary curves @nd the necessity for making correc 
tions for cutter offset niake contouring control much more 
complex than the other two types. - 

According to method provided for handling data, the contro! 
system may be classified as: 

Incremental System. New position of a tool is given in terms 
of the distance and direction from the last position. An error 
in programming a given position will affect all succeeding 
positions. Power failure presents a problem in that the 
system may lose its memory of position, thus making it 
necessary to go back to some base point to pick up the 
program. 

Absolute System. Specifies each position in terms of the 
distance and direction from some arbitrary base. An error 
in programming is not passed on to succeeding positions 
Apparatus is not as simple and is therefore less economical 
and less reliable than in incremental system. 
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capacity of cards or tape and control equipment. 

Cards and tape — as well as such control com- 
ponents as relays, electronic tubes, magnetic and 
semiconductor devices — lend themselves readily 
to a two-state type of operation. This suggests 
the desirability of using numerical information in 
the binary rather than decimal form. In the binary 
system two digits, zero and one, may be arranged 
to represent any particular number. Fig. 4 shows 
how identical numbers are expressed in both sys- 
tems, binary and decimal. Using an arbitrarily 
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chosen number, 529, as an example it can be seen 
from Figs. 3 and 4 that while ten channels may 
be used in both the decimal and binary systems, 
the binary coding requires only one row while 
three rows are required for the decimal coding. 
As another comparison, three rows of the decimal 
system can be used to represent all numbers from 
zero through 999, while a single row in the binary 
system has the capacity to represent the numbers 
from zero to 1023. As a practical disadvantage, 







8421 Code 


Fig. 5—Binary decimal coding combines best features 
of digital and binary coding. Numbers greater than 
nine are formed by proper combinations of four binary 
digits in the manner indicated. 


however, it is virtually impossible for an individual 
to recognize by inspection the decimal equivalent of 
a binary number of any magnitude; in general, it 
is necessary to have a table of values, a pad and 
pencil, or a desk calculator to make this conversion. 
Further, ‘vhen large numbers are involved it is 
difficult » transcribe binary numbers without 
error because of the monotony experienced when 
working with zeros and ones. 


> Coe d Decimal System 


As a compromise between decimal and binary 


8421 code is weighted; that is, a definite decimal 
value is associated with the “ones” in each of the 
four positions. By adding the weights associated 
with the “ones” in a particular coded number, the 
decimal value can be obtained. For example, the 
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Fig. 6—A simple method of checking tape for errors 
during use is through the inclusion of redundant in- 
formation. For instance, in the system indicated, a 
punch has been added to the tape wherever necessary 
to form an odd number of holes in a single row. With 
circuitry which registers odd or even number of holes in 
a row, it is possible to indicate error if an even num- 
ber of signals per row is obtained. 


number 529 in the 8421 code requires four channels 
and three rows, for a total of 12 possible hole posi- 
tions. This compares with ten holes for the binary 
code and 30 holes for the straight decimal repre- 
sentation. Thus the economy of coded decimal 
notation approaches that of the straight binary 
code and considerably exceeds that of straight 
decimal notation. Further, the readability of 
weighted decimal codes is superior to that of the 
straight binary code and compares favorably with 
the straight decimal code. Decimal digits repre- 
sented can be obtained easily by adding the weights 
or decimal values associated with the holes. An 
added advantage is that operators quickly develop 
the ability to recognize on sight the value of the 
numbers represented. 

The 8421 code is not the only code that can be 
used; in fact, there are over 70 million ways in 
which the ten decimal digits can be represented by 
four binary digits. Even though only 17 of this 
70 million are positive weighted codes, codes which 
are not weighted and those employing more than 
four binary digits are also of significance for 
numerical control. 

Checking for errors is made possible through 
the inclusion of redundant information. For ex- 
ample, Fig. 6 shows the addition of a fifth row 
which is punched to insure that each column con- 
tains an odd ‘number of holes. A single error will 
result in an even number of signals per column. 
Through circuitry designed to register odd or even 
numbers of holes it is possible to indicate that an 
error has been made. By more elaborate use of 
redundant information it is possible to check more 
than one error and actually to locate and correct 
errors. 

At present, many varieties of machine control 
systems have been built which have incorporated 
some of these basic ideas. The future is certain 
to see many other new applications of numerical 
control designs which cannot be fully anticipated 
now. However, it is certain that the many varieties 
—past, present, and future—will have a common 
origin in principles which are fundamental today 
in the numerical control of machine tools. 
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HYDRAULIC POWER devices combined 

with electrical signal systems are making 

a notable contribution to the instrument con- 
trol field. The increasing interest of industry in 
electrohydraulics is due to the performance of a 
single system which incorporates the character- 
istic advantages of electric and hydraulic devices 
in measurement, control functions, and positioning 
power. 

In regards to signal systems, transducers capa- 
ble of delivering electric signals are available for 
all important variables. Measurements trans- 
formed into electric signals can be transmitted 
over great and small distances with nearly equal 
ease and quickness. Signal information in elec- 
trical form is suitable for automatic logging and 
computation, and for indication of desired control 
action. Speed; freedom from clogging, leakage and 
freezing; versatility and relidbility — all are ac- 
complished better by electric signal systems than 
by others for most applications. 





Fig. 1—Jet pipe relay manufactured by Askania Regulator Co. provides for fast and 
powerful piston response to small signal changes which cause jet of oil ejected from 
nozzle to impinge more on one receiving orifice in distributor block than other. 


ELECTROHYDRAULIC 
DEVICES 


PROVIDE POWERFUL RESPONSE 
TO LOW-ENERGY SIGNALS 






a — ee SS 
yinder aN 


Distributor biock 












Hydraulic power devices are singularly suitable 
for control purposes. When measurements in a sys- 
tem call for corrective action, generally low-energy 
signals must be able to command power to do, 
work over wide ranges of force and speed. Hy- 
draulic power devices readily provide rapid re- 
sponse, high speed, and large forces. The low 
inertia of hydraulic motors in providing linear 
and rotary motions; incompressibility of liquids; 
compactness of high pressure hydraulic power 
units; efficiency and freedom from heat genera- 
tion; reliability, long-life and low maintenance re- 
quirements for hydraulic equipment — all par- 
ticipate in a combination of advantages unequalled 
by other power media for automatic control. 

In electrohydraulic systems, requirements are 
such that between the electric signal system and 
hydraulic power unit, there must be a power am- 
plifying link which partakes of the characteristics 
of both. The jet pipe relay has proved itself 
superior in this duty, Fig. 1. As can be seen from 
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the illustration, a jet pipe relay is primarily a 
nozzle which swings freely on a pivot and through 
which oil is pumped under pressure. The oil 
stream is directed at two closely spaced receiving 
orifices in a distributor block. These orifices are 
directly connected to the power cylinder. The jet 
pipe is supported at the base on a pivot or bear- 
ing and as its upper bearing literally floats in oil, 
its movement is practically frictionless. The ad- 
justment signal is transferred into a force which 
tends to move the jet pipe from the center posi- 
tion in which the jet stream impinges at a point 
exactly between the two orifices in the distributor 
block. As the jet pipe moves, the stream ejected 
from the pipe impinges more on one receiving 
orifice, thereby creating a differential pressure 
across the piston in the cylinder. Superiority of 
this relay is based upon several important facts: 
There are no sliding valve surfaces; no small 
clearances to clog with dirt; no difficult bearing 
problems; and no trouble from wear. 

The jet pipe relay can be made to respond to 
both ac and dec signals. Fig. 2 shows the heart 
of a de signal element. It comprises a powerful 
permanent magnet which maintains a high flux 
density in a cylindrical gap. A moving coil is 
suspended in the gap by a leaf spring support 
which is also connected with a push pin in con- 
tact with the jet pipe relay. Power as low as 100 
milliwatts drives the coil and connected push pin 
through its full stroke. 

From this generalized description of the work- 
ings of the components, it will be possible to de- 
scribe several examples which illustrate the versa- 
tility of applications of electrohydraulic systems. 
For example, the magnet and coil structure de- 
scribed for the dc signal element, drives a jet pipe 
in an electrohydraulic valve actuator, Fig. 3. The 
jet pipe is supplied with oil at 230 psi from a 
self-contained pump. An electric signal of less than 
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Fig. 3—In electrohydraulic valve actuator, jet pipe relay 
is supplied oil at 230 psi from self-contained pump. 
Unit shown responds to dc signals and actuotes valve 
by piston and cylinder integrally mounted with unit. 


0.1 per cent of full range initiates movement 
of the piston in the cylinder integrally mounted 
within the enclosure on top of the valve. A mechan- 
ical position feedback balances a coil force over 
a piston stroke adjustable from 0.5 to 2.0 inches. 
Frequency response is such that at the 2-inch 
stroke setting, the piston follows a 0.5 cps input 
signal with amplitude ratio of not less than 0.7. 
The piston stalling force is 1200 lb. 

Loads larger than this, almost without upper 
limit, are handled by separately mounted hydrau- 
lic cylinders. Their oil supplies are manipulated 
by regulators of several models, a widely used one 
is shown in Fig. 4. It includes an integral hy- 
draulic power amplifier or booster for power levels 
higher than those of jet pipes alone. In this regu- 
lator, an alternating current torque motor strokes 
the jet pipe; however, the torque motor can be 
replaced by a dc signal element. 

Such a regulator with a de signal element has 
been applied to electric arc furnace control, Fig. 
5 (a). This development achieves superior arc 
furnace productivity and efficiency through higher 
speed and stability in electrode positioning. The 
moving coil signal element for this installation 
carries a double winding — one each for arc cur- 























































Fig. 4—Jet pipe in this Askania regulator responds to 
signals through ac torque motor. Unit also contains an 


integral hydraulic power amplifier to obtain higher 
power levels than available with only jet pipe relay. 


rent and voltage, rectified. 

Another application automatically controls the 
thickness of material being cured in a hydraulic 
press, Fig. 5 (b). Desired thickness is selected 
by means of a set point potentiometer. Low pres- 
sure and high pressure pumps supply oil in paral- 
lel, closing the press rapidly until a low pressure 








relief valve opens, and the check valve clos s, 
Thereafter the high pressure pump slowly  «..m- 
presses the material between the fixed and fi). at- 
ing plates until a feedback potentiometer mat: es 
the set point potential. The regulator then h: ids 
the press in that position until the timer as 
passed the desired curing time. Oil is then e. 
leased to drain by the regulator, the press op: ns, 
the product material is automatically advan od 
and another pressure cycle is started. 

The Electrojet regulator has also been app! cd 
to speed control problems. A high speed turbine, 
as an example, drives a heavy duty tachomeier 
generator whose output energizes a dc signal ele- 
ment driving a jet pipe in a regulator, Fig. 5 (-). 
Oil from the jet pipe moves a throttle valve to 
hold constant turbine speed. The auxiliary cy- 
linder shown with the regulator in the illustra- 
tions provides proportional plus preset contro! of 
action, combining stability and zero offset. 

In still another application, automatic control 
of electric power drawn by compressors and pul- 
verizers is used to maintain desired operating 
conditions. In electrically driven centrifugal com- 
pressors, the motor power is directly related to 
the air flow. Instead of measuring air flow direct- 
ly, it is frequently better to apply the motor volt- 
age and current to a multiplying signal element 
driving a jet pipe relay. Hydraulic forces are thus 
applied to vary damper position or compressor 
speed for constant power. Feed to pulverizers is 
similarly varied. 

Machine tool elements are positioned with maxi- 
mum speed and accuracy by Electrojet regulators 
driving rotary hydraulic motors. The high torque- 
inertia of these motors permit rapid starting and 
stopping not attainable with electric motor drives. 
In this’type of installation, substantially any de- 
gree of automation and accuracy can be had with 
punched tape programming and digital computing 
of information so far as the regulator signal ele- 
ment is concerned. 


Fig. 5—Examples of industrial applications using electro- 
hydraulic regulators. In (a), carbon arc in furnace is 
constantly adjusted to optimum position during use; 
in (b), thickness of material is controlled during a press 
operation; and (c) regulator positions throttle valvé 
which controls speed of turbine. 
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Fig. 1—Pallet type transfer 
machine adaptable to be 
tooled for either automated 
sequence machining opera- 
tions or automated assembly 
processes. Machine pictured 
is tooled to perform drilling, 
counterboring, burring, tap- 
ping and milling operations 
on diecast aluminum disks. 


BASIC TRANSFER MACHINE 


HAS ELECTROHYDRAULIC ACTUATION OF PALLETS 


By George H. Kendall, Sr. 
Jerry A. Host 


George H. Kendall, Jr. 


Kenhos Corp. 
Norwalk, Conn. 


Acceptance of the multistation 
principle of accomplishing an en- 
tire sequence of process operations 
on one machine has led to the de- 
velopment of standardized trans- 
fer machines. Design attention 
has been focused on providing 
basic equipment for transferring 
workholding pallets around the 
perimeter of a table which mounts 
tooling attachments that can be 
replaced for various machining 
and/or assembly processes. 
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8 AS PRODUCTION PROCESSES are studied 
with the purpose of applying the principles 
of automated production techniques, it is 

found that a wide variety of the products presently 
being machined and assembled are well suited to 
being processed on transfer type machines. 

General principle of the transfer machine is to 
provide multiple work stations (each of which per- 
forms its assigned part of the total production 
sequence) and link these stations with a transfer 
device that moves each workpiece in turn to the 
next work station. The sum total of work stations 
and transfer equipment are made to operate as one 
completely integrated machine. 

Where the total number of production opera- 
tions required is relatively low and the nature of 
these operations not too complicated, the dial 
index table is popularly applied as the transfer 
device and the work stations are mounted around 
its periphery. Successful operation of such equip- 
ment has provided proved techniques of work sta- 
tion functioning that inspire processing engineers 
to adopt transfer type machines to production se- 
quences of length and complexity not formerly 
attempted. 

As the number of work stations increases it 
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Fig. 2—Cross section sketches of the tra e paien. 
base shown in Fig. 1. 
tooling mounting areas Fd provide that tool 
rom four side 


me + 


Relative positions of 
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becomes necessary to increase the diameter of jc 
index table to provide more perimeter for eq 
ment mounting. This requires a corresponding _- 
crease in the number of holding fixtures or w: 
nests that are mounted on the table. When : - 
point is reached where the total mass of table a j 
tooling mounted thereon becomes difficult to . - 
celerate and decelerate in a reasonably fast inde - 
ing time the transfer machine designer looks >» 
other possibilities to accomplish the desired tran :- 
fer of workpieces. King-size dial table diamete:s 
have an area in the center that is difficult ‘0 
utilize, and the efficient use of floor space is an- 
other factor that leads to consideration of possih(ec 
alternatives. 


G 







> Rectangular Transfer Base 


Rather than move the whole table top to accom- 
plish the index it is possible to mount the work 
nests on carriers or pallets that can be made to 
move around the periphery of a stationary table 
top. This idea results in less mass in motion dur- 
ing index. If the table is made rectangular in- 
stead of round the area consumed to provide a 
given perimeter requirement is reduced. These 
considerations provide the fundamental design con- 
figuration of a basic transfer machine that is be- 
ing used to an increasing extent for automated 
sequence machining and automated assembly 
operations. The Kenhos Corp. has designed a 
basic machine of this type, Fig. 1. 

Such machines are termed basic because they 
provide the transfer mechanisms to move a num- 
ber of pallets through the transfer cycle and pro- 
vide also tooling mounting areas upon which tool- 
ing attachments may be fastened to perform the 
sequence of operations required by any of a wide 
variety of machining or assembly processes. This 
enables a given machine to be tooled for different 
production runs. 

In order to provide the greatest flexibility of 
potential applications, certain features of the base 
of the machine should be considered. A cast iron 
table mounted on cast iron frame rails provides 
strength , and rigidity consistent with the best 
standards of machine tool building. A modular 
design of center section allows multiples of such, 
sections to be bolted together between standard- 
ized base ends and attain the required overall ma- 
chine length. The process engineer can combine 
operations and perform various actions simul- 
taneously at a savings of overall machine length 





> Transfer Mechanism 


Produccion cycle time on this type of equipment 
is the sum of the time required for the transfer 
mechanism to cycle and the time required for the 
slowest work station to complete its cycle. The 
former is a built-in attribute of the basic machine 
while the latter is dependent on the operations 
the machine is tooled to perform. Since the trans- 
fer time is considered as unproductive time it is 
desirable that it be kept at a minimum. The trans- 
fer mechanisms described in Fig. 3 on a machine 
equipped with 6 x 6-inch pallets, requiring a 6-inch 
stroke, are designed to cycle at a fixed time of 
34-second. 


High-speed transfer requires controlled accelera- 
tion and deceleration if the pallets are to be moved 
without imparting severe shock that would tend 
to dislocate the workpiece in the nest. This de- 
sign uses pallets with length limitation 0.035-inch 
shorter than the distance between the pins on the 
transfer bars. The pins behind accelerate the 
pallet and the pins ahead bring it to a stop. This 
arrangement provides that the leading edge of 
each pallet will stop in a consistent position with 
respect to any given work station because the 
same sets of pins on the transfer bars reciprocate 
in service of the same work station all the time. 

Requirements of the transfer mechanisms in- 
clude accuracy as well as speed. Any arrange- 
ment of multiple pallets has inherent variations 
due to the fact that the toolmaker must be al- 
lowed a certain amount of tolerance in the con- 
struction of the pallet and the work nest mounted 
thereon. These tolerances accumulate with the 
tolerances used in making the transfer bar with 
the result that workpieces on successive pallets 
will vary in position with respect to a fixed refer- 
ence point on a work station. , 

Design of the transfer mechanism and the phy- 
sical arrangement of the tooling mounting areas 
can go a long way toward minimizing the effect 
of accumulated position errors. Where accurate 
location of drilled holes on workpieces is a require- 
ment of the process these may be drilled simulta- 
neously by drill heads in different positions using 
one common drill bushing plate, Fig. 4. 


cycle. Sketch (a) shows position of pallets during time 


the attachments are cycling and transfer device is at 
rest. Sketch (c) shows linkages which are in both end 
binets of machine. Upon actuation of transfer cycle, 
of cylinders 1 extend to push pallets on each 
forward into position shown in sketch (b). 


rods 
and drive-pins to clear underside of pal- 
the tr 
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shown in sketch (d) 


HS 


With the small clearance between the pallets and 
the transfer pins allowing a bit of float for each 
pallet, the small differences between pallet sizes 
can be eliminated from the accumulation of posi- 
tion errors by equipping each pallet with tapered 
bushings pressed in precise location with respect 
to the workpiece locators. Tapered plugs in the 
fixture clamp plate engage the bushings and estab- 
lish the required position, Fig. 5. 

Where high precision is required, tooling attach- 
ment arrangements can be devised that work in 
conjunction with this basic machine to produce 
accuracies in the order of tenths of thousandths 
of an inch. 


> Electrical Operating Control 


It has been mentioned that the primary require- 
ments of the physical configuration and mechan- 
ical layout of a basic transfer machine are to pro- 
vide for: (1) The intermittent indexing of work 
nests, and (2) the attachment of tooling stations 
to operate in conjunction with the transfer sys- 
tem. The electrical control system of the basic 
machine must also make provision for these same 
requirements. The transfer mechanism must cy- 
cle automatically and be interlocked with the con- 
trol circuits to each of the tooling attachments. 

One end. cabinet of the Kenhos transfer machine 
houses the control equipment for the machine and 
has a pushbutton panel that consists of switches 
to start, jog, run, and cause emergency stopping 
of the machine. Also included are a single dial 
variable-speed control plus a machine-attachment 












































Fig. 5—Where tooling attachments are underneath the 
pallets and tool pressures push up from below, the 
work station above is equipped with holding plates that 
keep the parts in proper position on the pallets. Pal- 
lets for this application are each fitted with two tapered 
bushings that engage tapered locators at all work sta- 
tions to provide precision location of the workpiece 
with respect to the cutting tools. 


Fig. 6—Milling attachment is an individually powered 
unit whose cycle is initiated by a signal from the basic 
machine control circuit. First action lowers the clamp- 
ing frame and accurately positions the pallet by means 
of the tapered locators. Clamp plate then holds down 
the workpiece. Cutter spindle feeds down to depth 
and retracts. Clamp plate retracts. Upon completion 
of the attachment cycle this unit sends a signal back to 
the basic machine permitting the indexing mechanisms 
to transfer all pallets to the next positions. Control box 
to the right of the attachment has an indicator light 
that signals if attachment fails to complete cycle. Push- 
buttons provide for independent operation when basic 
machine controls are set on Machine Jog. 


. 


Fig. 4—Work station shows tooling attachments moun: .4 
in combination to perform critical operations simu): .,. 
neously. One multispindle drill head covers two pall .'; 
and drills patterns of holes from above. One sinc = 
drill spindle comes in horizontally. One drill bushi. - 
plate serves both horizontal and vertical drills. Wao . 
station visible to the left is a mount for a pallet clec 

ing system that prepares the pallets for workpiece loc 

ing in the space between stations. 


control. This latter control changes all toolin» 
attachments from interlocked automatic operatic, 
to individually controlled operation. 

The variable-speed control adjusts the dw: 
time between initiations of the transfer cycle an 
thus provides for production cycles of differen: 
length. Each unit of tooling attachment that is 
employed in a particular setup has its own ele 
trical control panel within the attachment. Thes 
units plug into the basic control circuit and upon 
completion of the transfer cycle are signalled t 
commence their own cycle. As each of the attach. 
ments completes its cycle it so signals the maste: 
circuit. When this master timing circuit is again 
ready to initiate the next transfer cycle it can do 
so only if all attachments have signalled their 
state of completion, Fig. 6. Should an attachment 
not complete its cycle for any reason the individua! 
panel will show a visible signal and the master 
base circuit will shut the machine down. 

This plug-in system of connecting attachments 
to the control circuit of the transfer base provides 
flexibility for the use of various numbers of at- 
tachments—up to the number of outlets provided 
in the base. The system also provides for the 
easy incorporation of probing or sensing stations 
that verify that proper conditions exist in order 
that jamming of the mechanisms or processing 
of defective parts will not be permitted. 


> Tooling Attachments 


There is seemingly no limit to the number of 
different types of tooling attachments that can 
be mounted to the basic transfer machine. This 
equipment is designed to handle machining and as-' 
sembly of small parts, and provides space for 
mounting drill heads, boring spindles, milling at- 
tachments, and gaging equipment of size and 
capacity consistent with the designed purposes 
of the machine. 

Variations of the basic design enable the use of 
coolant pumping, removal and filter systems and 
chip collection ' arangements. 

Assembly stations including hopper-feeder, 
tracking, escapement and insertion devices to satis- 
fy a full range of assembly process requirements 
can be adapted to the standard transfer base. 

This basic transfer machine takes its place as 
equipment available to the processing engineer, 
on which can be built fully automated production 
processes. 
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Announcing ... the Modern Succes 


to the Mechanical On 


MODEL 1-271 


Shown % size 


@ NO MOVING PARTS 


Has no electrical contacts 


or moving parts 


@ WEAROUT PROOF 


Uses no vacuum tubes or other 
components of limited life 


® NO MECHANICAL LINKAGES 


Requires no physical contact 
with workpiece 


© FAST RESPONSE 


Will operate up to 10 times 
per second 


@ POWER REQUIREMENTS 


Conventional 115 volts 
60 cycle source 


TYPICAL APPLICATION 
PROXIMITY SWITCH ACTUATING 
ENGINE BLOCK TRANSFER LINE 
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‘Doelcam_ 
PROXIMITY SWITCH 


MECHANICAL AND ELECTRICAL FAILURES ELIMINATED 


The Doelcam Proximity Switch detects the presence of ferrous 
objects without requiring physical contact. It’s a newly developed 
magnetic device containing no moving parts. Detection is accom- 
plished as the object passes through a magnetic field set up directly 
in front of the switch’s sensing head. The switch transmits an electri- 
cal signal which operates a control relay that may be remotely 
located. Many industrial automation processes are replacing the 
conventional limit switch with the newly developed Doelcam Prox- 
imity Switch to avoid work stoppages due to mechanical failure. 
Among some of these applications are switching operations in ma- 
terials handling control and automatic machine tools. ’ 


Write for Bulletin PS-33. 


‘Doelcam— 1400 SOLDIERS FIELD ROAD 
A DIVISION OF MINNEAPOLIS-HONEYWELL BOSTON 35, MASSACHUSETTS 


Instruments for Measurement and Control 
Synchros * Gyros * Accelerometers * Amplifiers * Microsyns * Servo Motors 


Circle $90 on inquiry Cord 95 





KEEPING 
PRODUCTION 


ON THE MOVE 


... with Westinghouse 
Oil-Tite control stations —1 to 16 units 


Interchangeable parts — stations, contact blocks, 
operators and indicating lights — right off the 
shelf, quickly give you a “tailor-made” Westing- 
house Oil-Tite* control station to meet the re- 
quirements of any heavy-duty industrial equip- 
ment application. 


Enclosures — die-cast and Bonderized — include 
cork-neoprene gasketing and close machine fits 


as positive seals against exposure to oil, coolants, 
*Trade-Mark 


cutting compounds, water and 
matter. 


New Pushbutton Guide 


For more facts on why it will pay you 
to standardize with Westinghouse con- 
trol stations, get a free copy of the 
new Pushbutton Guide, booklet 
B-6749. See your nearby Westinghouse 
salesman or write to Westinghouse 
Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-30210 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 


THERE'S A WESTINGHOUSE PUSHBUTTON 
TO MEET EVERY APPLICATION NEED! 


Circle 591 on Inquiry 
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Gear Loader 





Designed for handling spur or 
helical internal gears on shaving 
machines, automatic loading de- 
vice solves a difficult automatic 
loader design problem — that of 
meshing the teeth in an internal 
gear with those of the helical gear 
shaped shaving cutter. An inter- 
mediate air-powered loading sleeve 
mechanism which receives’ the 
internal gears one at a time from 
1 magazine feed, hangs them on 
the cutter and provides the mesh- 
ng problem solution. 

In operation, internal gears to be 
shaved are loaded in a magazine 
where they roll by gravity to a 
wsition in front of an air-powered 
plunger. The plunger pushes one 
sear at a time into the loading 
sleeve, which is mounted on a swing- 
ing arm and swung through an arc 
y an air cylinder controlled link- 
‘ge. The pushing of an unshaved 
pear into the sleeve at this raised 
wosition causes a _ finish-shaved 
pear in the other end to be de- 
posited in an unloading magazine 
where the shaved gears roll to a 
cation at the front of the ma- 
—e. In the next loader sequence, 










t—. 
























ie sleeve holding the unshaved 
‘far is swung downward by the 
w cylinder into line with the 






= Spindle center line. A finish- 
ae gear in the chuck on the 
oOrkhead is ejected by another 
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AMA, 


Boon 


CS aA 


Machines and plant equipment designed for more automatic operations 






new 
equipment 





air cylinder into the sleeve. Entry 
of the finish-shaved gear ejects 
the unshaved gear in the other 
end of the sleeve into mesh with 
the shaving cutter where it re- 
mains hanging on the cutter. Then 
the loading sleeve is raised back 
to the load position. The internal 
gear and shaving cutter are then 
advanced as a unit toward the 
chuck in the workhead and the 
gear is chucked, ready for the 
shaving operation with the cutter 
in mesh with the gear. National 
Broach & Machine Co., 5600 St. 
Jean Ave., Detroit 13, Mich. 

Circle 401 on Inquiry Card 





Indexing Chassis 


Designed as a standard indexing 
machine chassis for special pur- 


pose and automatic machines, 
Auto-Tran is available as a con- 
tinuous motion unit for various 
processing and manual assembly 
operations requiring this type of 
chassis. The chassis construction 
for the continuous running unit 
features a variable speed trans- 
mission and reducer which replace 
the cycloidal cam indexer. The 
rate of carrier movement is infi- 
nitely adjustable, and is remotely 


controlled and tachometer indi- 
cated. 
Illustrated continuous motion 


Auto-Tran is 21 ft long, with 62 
carriers on 9-inch centers. Carrier 
movement is from 2 to 8 fpm. 
Standard carriers or pallets may 


For detailed information and literature, use card page 17 


be vertical faced as illustrated, or 
horizontal. Swanson Tool & Ma- 
chine Products Inc., Erie, Pa. 

Circle 402 on Inquiry Card 





Length Controller 


variable 
cut-off to high accuracies, Model 
30A length controller is used to 
cut to length a variety of mate- 


Designed for length 


rials including textiles, veneer, 
rubber, glass, wire and plastics. 
It provides length control of strips. 
tapes and sheets of all types. 

Input of the length controller 
transmission is connected to a con- 
veyor head shaft, a draw roll shaft, 
a capstan or other shaft which 
controls the rate of feed of the 
material. A cam mounted on the 
output shaft of the unit trips a 
limit switch or valve which con- 
trols the cut-off knife. Unit is 
chain connected to a drive roll 
of the machine. 

Length control from a fraction 
of an inch to several hundred feet 
is available. The micrometer dial 
may be calibrated directly in 
inches. Once set, length control 
remains the same. Remote mechan- 
ical or electrical controls can be 
furnished, providing high accur- 
acies of length settings. Graham 
Transmissions Inc., Menomonee 
Falls, Wis. 

Circle 403 on Inquiry Card 
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Shielded Arc Welding Machine 


Designed for producing circular 
welds on large,, round assemblies 
up to 13 ft long, machine welds 
flanges on each end of earthmov- 
ing equipment axle housings. Weld- 
er has 19-ft long steel bed which 
supports a variety of fixtures that 
are moved along the bed to suit as- 
sembly length variations. Fixtures 
have motor driven headstock, tail- 
stock with live centers, rest blocks 
for supporting parts during load- 
ing and roller-steady rests that 
support the parts during welding. 
Air cylinders control the axial mo- 
tion of both head and tailstocks. 
Conventional submerged arc weld- 
ing equipment is mounted on ways 
on the new machine. Mechanical 
type flux recovery unit and pre- 
heating units are also provided. To 
operate machine, circular parts to 
be welded are positioned on the 
fixture rest blocks. The head and 
tailstock centers are advanced by 
their air cylinder controls to hold 
the parts firmly in correct location 
during welding. Welding head is 
positioned axially to proper loca- 
tion along the assembly to be weld- 
ed by moving it along the ways 
manually and clamping it in posi- 
tion with a hand clamp. Pushbut- 
ton controls for the two motor 
drives on the head bring welding 
head to correct vertical and for- 
ward location. Fractional horse- 
power motor and lead screw drives 
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power in and out, and up and down 
head motions. When welding head 
is positioned, assembly is rotated 
by a \% hp motor drive during the 
preheating and welding operation. 
When the area to be welded is suf- 
ficiently preheated, welding opera- 
tion is initiated. During this oper- 
ation, flux is automatically grav- 
ity fed to the weld area from a 
hopper. Welding wire advances au- 
tomatically while assembly is being 
rotated. This welding operation is 
continued for one or more passes 
until the desired amount of weld 
deposit is attained. Expert Welding 
Machine Co., 17144 Mt. Elliott Ave., 
Detroit 12, Mich. 

Circle 404 on Inquiry Card 


Termination Machine 


Termatic is name of new machine 
which automatically connects wire 


sizes 22 through 12 to a juick dis. 
connect terminal called th 
With this easily loaded machine 
(less than 15 seconds loading 
time), terminals can be installed at 
the rate of one every 3/5-secong 
or 6000 per hour. 

Connection is fully automatic 
with no pedals or levers to press 
and no prepositioning of the Wire | 
necessary. Insertion of the wire ac. | 
tuates the Termatic. Machine js 
completely enclosed for operator 
protection and has no exposed § 
parts. Fingrip terminal has four 
individual pressure elements, per- 
mitting greater flexibility and 
abuse without damage. Omaton 
Div., Burndy Engineering Co., Nor- 
walk, Conn. 


Fingrip 


Circle 405 on Inquiry Card 
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Collator 


With an operating speed of 6000 
per hour, Accra-Feed machine is 
well suited to the collation of such 
jobs as parts catalogs, price lists, 
bulletins and booklets. Electron- 
ically controlled collator automat- 
ically assembles, in one continuous 
machine run, 50 complete sets of 
material up to 100 sheets each. 

Collator is a compact unit that 
occupies less than 13 sq ft of 
floor space. Feature of the unit 
is its 50-pocket drum which takes 
sheet sizes from 4 by 6 inches up 
to 11 by 14 inches. The pockets 
automatically advance one station 
at each revolution of the machine 
The automatic controls include one 
that eliminates blank sheets, 
another that rejects double sheets 
and a third that prevents skippe¢ 
sheets. Standard equipment also 
includes a large capacity vacuum 
paper-feeder, a sheet unter, & 
book counter and an utomatic 
stop. Addressograph - Multigraph 


Corp., Cleveland 17, O 


Circle 406 Inquiry Cord 
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GREENLEE OFFERS 


A PROFIT-MAKING INVESTMENT IN 
HIGH-PRODUCTION MACHINE TOOLS 


Greenlee Six-Spindle Automatic 
Bar Machine. 


Greenlee 22-Station Automatic 
Fransfer Machine for machining 
transmission Cases. 


_ 
> Ly 
Greenlee creative thinking, Greenlee engineering and Greenlee 


experience combined with that of your own engineers will help 


you “produce more at lower cost.” 


Ideas, engineering, experience and facilities of Greenlee Bros. 
& Co. develop improved methods and machines for greater and 


greater productivity of future models. 


a oo oe Greenlee's adequate facilities expedite the transition from 


Se production ideas to production machines... a profit-making in- 


> vestment at work in your plant. 


SORZ? >, 
ie WL ite GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 


es 
> @ Multiple-Spindle Drilling and Tapping Machines 
@ Transfer-Type Processing Machines 
@ Six and Four-Spindle Automatic Bar Machines 


@ Hydro-Borer Precision Boring Machines 


Write for Further Information 


>», GREENLEE BROS. & CO. | 


GRE. LEE 2090 Mason Ave. 
a Rockford. Illinois 


yes so 4 Paes > 
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Guarantee TOP Performance and Maximum Life! 


Specht THESE TOP QUALITY FEATURES. 


(Standard on Miller Cylinders at no extra cost) 





Benefits To You 


PETIT eS 


CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically com- 
plete protection against damage from ham- 
mer blows, wrench-dropping, mishandling, 
and similar occurrences. Available from 
Miller at no extra cost. 


The HARD CHROME PLATING over 


££ 


the case-hardened rods protects against Spin 
scratch-damage and rust. Available from 

Miller at no extra cost. =. 4 , Use 
of cut 
at CO! 

‘pm, 

the 
loads, 
ically 
Benefits To You ns 
“TEFLON” Rod Wipers and “TEFLON” Spe 
Hydraulic Piston Rod Seals withstand tem- fer al 
peratures from—100°F. to plus 500°F. They dense 


are impervious to practically all known ¢ Hine 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use. Available from Miller at no 
extra cost. 


Benefits To You 


Highest quality Black Ferric Oxide Finish 
provides rust protection in air cylinder op- 
eration and on all cylinders during ship- 
ping and installation. 


Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
(This finish not recommended for water 
service ) 


sch to route 


NOTE. On all Miller Hydraulic Piston 
Leather Cup Seals are stand urd, Piston & 
Seals are optional at no extra cost, 
“Teflon” Cup Seals are available at extra 





Member of the National Fluid Power Associatic ® 

sre Pri 

MILLER FLUID POWER ig P 

SALES AND SERVICE FROM COAST TO COAST as prin 
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spin Test Machine 


Used for one at a time testing 
of cut-off saws and grinding wheels 
at controlled speeds up to 15,000 
mm, spin test machine is called 
the Autospeeder. The machine 
ads, spins and unloads automat- 
ically. Acceleration and decelera- 
tion rate is adjustable. 

Specially designed vacuum trans- 
fer arms handle porous as well as 
dense, abrasive cutoff saws up to 
%-inch diameter individually, with- 
mut damage to edges. The ma- 
chine operates only when safety 
housings are closed. Controls are 
grouped on the front panel. 
George L. Day Co., 1227-1231 Ni- 
agara St., Buffalo 13, N. Y. 

Circle 407 on Inquiry Card 


Printing Strip Analyzer 

Product 
prints a ¢ 
and off-g 


nm analyzing totalizer 
rd record of the on-gage 
se footage of rolled strip 
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metal produced by the rolling mill 
industry. The unit, operating in 
combination with either contacting 
or noncontacting continuous strip 
thickness gages, prints a perma- 
nent record in numerical, rather 
than chart, form. 

A typical installation on a finish- 
ing mill will accumulate the under- 
size, on-gage, oversize and total 
footages in a coil on the last pass 
through the strip mill. At the end 
of the pass the operator inserts 
the standard production work card 
in the printer, and these footages 
as well as the time, the date, the 
coil number, the operator’s number, 
and sets of tolerance zones, are 
imprinted for the permanent 
record. During this operation the 
counters are automatically reset 
for the next coil. Pratt & Whitney 
Co. Inc., W. Hartford 1, Conn. 

Circle 408 on Inquiry Card 


Slide Bed Conveyor 


Used in the packaging and as- 
sembly of light items such as toys 
and games, small automotive as- 
semblies, etc., light duty slide bed 
conveyor can also be utilized as 
a means of conveying light com- 
pleted cartons and packages. Unit 
is available in belt widths of 8 to 
12 inches, and 16 inches. Lengths 
are from 10 to 70 ft, depending 
on load and speed, in multiples of 
10 ft, 0 inches. 

Standard elevation is adjustable 
from 31 to 37 inches. Conveyor 
is powered by a right angle gear 
head 14-hp, single-phase, 60 cycle, 
110v motor for fixed belt speeds 
of 25, 37% or 50 fpm. Island 
Equipment Corp., 27-01 Bridge 
Plaza N., Long Island City 1, N. Y. 
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Small Parts Washer 


Developed for cleaning smal] 
parts, automatic machine is adapt- 
able for washing, rinsing and dry- 
ing in the metalworking fields. 
Both small and large plants can 
use the machine either as a single 
unit installed in one or more loca- 
tions or in a group of two, three, 
four or more installed in one loca- 
tion. 

The unit can process up to 40 
baskets of parts per hour. Ranso- 
matic small parts washer cleans 
two baskets or other loads of parts 
in one cycle. Maximum overall 
size of each basket is 211% inches 
long, 1434 inches wide and 14 
inches high. Baskets are loaded 
into the cabinet and the door is 
closed, starting an automatic, ad- 
justable time cleaning cycle in the 
following sequence: Hot recircu- 
lated cleaning solution spray for 
30 seconds; hot water rinse spray 
for 60 seconds and a drain dry for 
90 seconds. The machine is de- 
signed so that wash, rinse and 
drain dry periods are widely vari- 
able to suit the work. In the rinse 
operation, the parts accumulate 
enough latent heat to air dry 
themselves after the excess water 
drains off. A hot air dryer can 
be added to the machine when re- 
quired. At the completion of the 
cleaning cycle, the door of the 
Ransomatic opens automatically 
and the baskets or racks of parts 
are unloaded by the operator. The 
door remains closed during the 
washing and rinsing cycle to as- 
sure thorough cleaning and opera- 
tor safety. Ransohoff Inc., 1001 
Ford Blvd., Hamilton, O. 
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better products 
at lower cost 
thru better methods 


AUTOMATION 





E SOURCE 


Automatic 
Production 
Machines 


Double End 
Trunnion Type 
Machine 


Center Column 
Indexing Type 
Machine 


Universal Drilling 
Machine for jet 
aircraft components 


Vertical Single Unit 
Multiple Spindle 
Indexing Machine 


Designing and building automatic production 
machines like those illustrated are a “Hartford” 
specialty. Years of experience have proven that 
dependable high production and economy can 
best be brought to the user by means of standard 
machine components. 


Now Hartford Special offers these production 


lested components to users for machines of their 
Own construction. 


Consult Hartford engineers for either — completely 
tooled machines or components. 


“sk 
aye 


FOR BOTH 
Standard 


Machine 
Components 


Quill Type Quill Type 
Air Hydraulic Cam Units 
Drill Units 


Quill Type Way Type 
Lead Screw Hydraulic 
Tapping Units Feed Units 


Automatic % Machine Bases 
Index Tables 
Horizontal and Vertical 


FP, 
HARTFORD 


pagel 


MACHINE TOOL DIVISION 
THE HARTFORD SPECIAL MACHINERY CO. 
28510 HOMESTEAD AVE., HARTFORD 12, CONN. 


Hartford also makes automatic Thread Rolling 
Machines, Special Machinery and the world famous 
Super-Spacer. 


AU , 
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BIGGER PROFIT 


Overhead Dispatching 


Designed to provide automatic 
selective control over the move- | 
ment of parts to predetermined 5 ctu 
areas through the production and § nera 
storage facilities of an entire plant nd 
overhead automatic dispatch sys- 


ET eR IY anette 


proac 
tem is called the Twin-Trak. Com- WB oy 
ponent parts can be automatically #1 verte 
supplied to each workstation as § scope 
they are needed from individual 9 


by speeding up your 
assembling and feeding 
operations with.... 


POWER 
METHODS 


@ Stepped-up output... time saving . . . lower 
costs ... Combine them . . . What do you get? A 
rise in profits. It's today’s industrial challenge, and 
DPS POWER SCREWDRIVERS and SELECTIVE PARTS 


es 


storage banks or lines. 
Twin-Trak system may be com- 
bined with present R-W Zig-Zag 
conveyor systems and will integ- 
rate many individual conveyors 
into one factory-wide, automatic 
conveying system. The system re- B 
quires a minimum of space; track § 
curves may be formed on a radius § 
as small as 2 ft. Unit is available 
with either manual or electronic 
selector controls. Richards-Wilcox 5 | 


Car ae 





FEEDERS meet it effectively . . . plus the added ad- 
vantages of uniform, better work, without interrup- 
tion and the excessive cost of hand methods .. . 


Mfg. Co., 174 Third St., Aurora 
Til. 
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More than 12,000 successful applications in pro- 
gressive plants everywhere prove it . . . It lends 
assurance that we can meet your requirements. 
Write us .. . Tell us your set-up . . . We'll make 
recommendations. 


5 SCREW- 
DRIVING 
MACHINES 


Bench and Pedes- 
tal types. Pedestal 
Model A pictured 


tf, | | 
2 
bis | 


al , Tw 
BOWL FEEDER BARREL FEEDER 
Punched Tape Converter” 


Vibratory type, to select and with stationary ring cover, for 
feed smaller fragile parts heavy-duty, large production 

d tape prod 
ned to eece 


runs 
output feat 


VIA a ee ntpat 


2811 W. FORT ST. MICH. 
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Operating from a pu! 
reader, converter is ¢ 
accept data from | 
punched paper tape of ' 





DETROIT 16, 





jata Datatron computer. How- 
wer, it can be modified to operate 
yith any other digital computer 
qrishing a paper tape output. 
if a printed listing is desired in 
jddition to the plot, the unit can 
be operated from a tape-actuated 
typewriter. 

Feature of the new converter is 
tht programming need not be 
specified on the tape. A number 
of switches on the converter deter- 
mine the words and digits to be 
slotted, so that a particular tape 
aan be run through the converter 
gveral times and a different plot 
tained each time. While the 
onverter is designed for operation 
with the Librascope X-Y plotter, 
tcan be modified for use with 
similar plotters. 

Normally, a seven-column paper 
tape is provided for the converter, 
Jthough only four columns are 
tually used. The tape reader 
perates at 20 characters per sec- 
nd. Maximum plotting speed ap- 
proaches 40 points per minute. 
Accuracy of the punched tape con- 
+0.1 per cent. Libra- 
Glendale 1, Calif. 
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moved from the 

stalled, with 

and effort. 
Belts 


SMR elie 


SIMPLE TO OPERATE 


verter is 


scope Inc., 


CONTINUOUS GAGING 
OR 
MOMENTARY GAGING 


BEL LTS 
aR 


SHOCK MOUNTED 


CASE 


STANDARD 
SSL 
Ses SS 


Two-Point Presses 


Practical for use in job shops as 
highly automated mass 

plants, single-action, 
eared two-point presses 
xibility in basic design 
les press users to have 


Well as 
producti 
fecentri 
feature 
Which e} 
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features added to 
from the presses. The design prin- 
ciple involves a quill mounted fly- 
wheel and overhung clutch built 
into a unitized gear case on which 
the main motor drive 
Except for the main gears, nothing 
is built into the crown. 
sult, the entire drive can be 
press 
a minimum of 


can be replaced without 
removing anything but the brake 


subtracted bracket. The 
clutch and all, 
the gear 


screws. 


or quill 
can be taken out of 
case by removing six 
Optional features which 
can be added to the basic design 
include: Provision for automatic 
controls and feeds, inbuilding, vari- 
ous types of automatic lubrication, 
air and electrical outlets for main- 
tenance tools, die lights, 
trol mainfolds, etc. E. 
Co., 1375 Raff Rd., S.W., 
ton, O. 


assembly, 


is mounted. 


As a re- 
re- 
and rein- 
time 


air con- 
W. Bliss 
Can- 
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highly sensitive 
ACTA GRD ITLE 
CR mT 


SENSING ELEMENTS ARE BUILT INTO THE GAGE HEADS 


To provide automatic measuring such as gaging and sort- 
ing, weighing, pressure control, fatigue testing, inspection, 
and thickness control. 


AMAZING SENSITIVITY IS BUILT INTO THESE UNITS 

Using standard Industrial Electronic Gage Heads this 
system of measurement provides four linear full scale dis- 
placement ranges from plus or minus .0001 inch to plus or 
minus .100 inch. Each range is divided into 20 scale divi- 
sions on the meter. Dimensioral variations of five millionths 
of an inch are detectable when rc Guired. 


CONTROL IS PROVIDED BY MEANS OF 2 POWER RELAYS 


They can be adjusted to operate at any desired control 
point on the meter, and on any one of the 4 sensitivity 
ranges; on plus or minus tolerances; on 2 successive plus 
tolerances; or on 2 successive minus tolerances. All initial 
adjustments are made inside the unit. These units require 
no other attention during operation—and the panels can 
be locked to prevent tampering. 


INDUSTRIAL AML 


WHEELER STREET oe 


MICHIGAN 


DETROIT 10, 
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Watch Jewel Sorting 


Used to measure and sort tiny 
watch jewels for selective assem- 
bly, automatic gage is designated 
Model 144 B-58. The tiny jewels 
used as nonfriction bearings in 
watches have a precise hole of 
0.0008-inch diameter which is the 
bearing surface. In order to pro- 
duce accurate timepieces, it is nec- 
essary to control the inside diam- 
eter of this hole very closely. The 
sorting gage measures the holes 
in these jewels and sorts them into 
four acceptable categories, plus 
oversize and undersize, at a speed 
up to 1800 pieces per hour. The 
four good classifications differ by 
0.0001-inch. 


NOW... MAY-FRAN... 







Whether you give first consideration to cost. . 
the overall efficiency of an installation ... 
FRAN CONVEYOR STANDARDIZATION 
GRAM provides benefits never before possible. 
Through STANDARDIZATION, you now can build 
your own CUSTOMIZED conveyor to meet your own 
individual needs. The MAY-FRAN components... . 
mass produced ... can be assembled into virtually any 
type of hinged-steel 
stampings, formed metal parts, forgings, automotive 
scrap, chips and turnings. 


conveyor for 


Because an ordinary gaging con- 
tact will not fit into the hole, the 
measurement is made by inserting 
a tapered, needle-like contact and 
measuring its depth of penetration. 
The needle is connected to an elec- 
tronic gage head by means of a 
frictionless motion transfer unit, 
and the depth of its penetration 
determines the size category of the 
jewel. In this type of measurement, 
the taper of the needle is extremely 
critical and must be held to close 
tolerances to be sure that the size 
of the needle does not affect the 
measurement. When ready for gag- 
ing, the jewels are hopper fed to a 
rotating table and carried to a 
chute leading to the gaging station. 
They are fed one at a time into the 
chute and then into gaging posi- 
tion. With the hole in a vertical 
position, the needle is inserted to 
take the measurement. The result 
is transmitted from the gage head 
to an electronic classifier which 
signals a rotating wheel contain- 
ing the disposal cups so that the 
correct cup will be under the dis- 
posal chute to receive the jewel. 
Federal Products Corp., 1144 Eddy 
St., Providence 1, R. I. 
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PERMITS YOU T0 









- or to 
the MAY- 
PRO- 


the handling of 





ASSEMBLE YOUR OWN... 


Straight sections .. 
take-up and discharge-end sections can | 
meet specific requirements of belt widt 
load bearing and volume capacities. 


These pre-fabricated units are available 


. conveyors can be dis-assem! 
to other plant locations. 


change. . 


Air-Operated Slide Feed 


Addition to line is model ASF-12 
air-operated slide feed of the open- 


throat type. With the standard 
model, feed lengths adjustable up 
to a maximum of 12 inches can 
be obtained. Longer feed lengths 
are possible by using a counting 
device. With the slide feed, me- 
chanical connections to the press 
are not required. Width and thick- 
ness capacity of the unit are: Up 
to 15 inches wide by 0.032-inch 






CUSTOMIZED CONVEYOR. 


- concave or convex mS .+-> 
be shed t 


Ww ell as 


ily and 


at low-cost. You save money many ways = 
FRAN standardization because . . . CO! = ; 
assembled by your own plant personne! — 
can be modified in any way when pr could 
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thick, 
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thick, up to 12 inches wide by 
0.062-inch thick, up to 6 inches 

wide by 0.125 inches thick. 
Illustrated slide feed is mounted 
on a small press for coil stock. 
US. Tool Co. Inc., Ampere, N. J. 
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Automatic Scale 


An air - operated’ discharge 
mechanism plus special motor and 
electrical components for operation 
der hazardous gas and vapor 
onditions are features of auto- 
matic scale. Called Model GGG- 
38, the scale is designed for use 
n the chemical, plastic, petroleum 











and similar industries for weigh- 
ing such products as _ cellulose 
acetates, polyethylene, plastic 
materials and petroleum by-prod- 
ucts. 

The air-operated discharge for 
hazardous conditions is used in 
place of a solenoid-activated dis- 
charge normally used on the scale. 
Standard models of the latter type 
are used for bulk or bag weighing 
of dry, ground, granular, dusty 
and nonfree flowing materials. 
The scale is available in models 
weighing up to 250 lb per draft. 
It features a 1 to 1 weigh beam 
weighing principle, with sealed 
test weights in the weight box 
balanced against an equal mass of 
material in the weigh hopper. 
Normal speed range is up to seven 
100-lb weighings per minute, with 
higher speeds possible under opti- 
mum conditions. Gravity or power 
feeds are available, depending on 
the material handled. Power feeds 
available include belt, screw or 
vibrating feed units, all of which 
are interlocked with the operation 
of the scale itself. Richardson 
Seale Co., Van Houten Ave., Clif- 
ton, N. J. 
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Pinion Gear Marker 


Designed to mark code numbers 
on pinion gears as they come off 
the production line, Model 395 
marker is fed by a conveyor chain 
which carries the pinions under a 
concave lettering tool, after which 
they are rolled to a discharge 
chain from which they are ejected 
Production rate is 900 parts per 
hour. 

Machine is driven by a 1 hp 
motor, which drives the rotating 
feed spider as well as the feed and 
discharge chains. A pneumatic 
cushion is provided in the die 
holder to accommodate diameter 
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MAy TRAN 


write today for your copy 
of MF-Bulletin 200 
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For complete information, 


7065-MF 


su 


ENGINEERING, INC. 


1761 Clarkstone Road * Cleveland 12, Ohio 
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- Weighing 
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“This Scale Check Chart showed us 


how to get Better Cost Control” 


% /t# Nei trom TOLEDO 


send for yours today! 


Your scales are a vital element in effective cost and quality 
control. Errors in weighing go all the way through 
accounting and affect cost... profit... or loss! You need 
to look at a// your weighing today . . 
scales, but as a weighing system. 

Toledo’s new Scale Check Chart will show you quickly 
and accurately how well your scales are serving you, and 
provide the information you need for truly effective 
cost control. 


. not as isolated 


This new Check Chart is yours for the asking in a handy 
kit that contains all you need for an easy, informative 
appraisal of weighing in your plant. Send for it today. 
Address Toledo Scale Company, 1415 Telegraph Rd., 
Toledo 1, Ohio. 


TOLEDO. 


HEADQUARTERS FOR SCALES 
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On Your Scales... 
Material Becomes 
Money! 


variations, thus insuring 
depth of marking on both 
high tolerance limits. Pa, 
rolled into locator chambe; from 
which they are picked up by chain 
feed, thus accurately locating the 
impression. Dies may by made & 
solid for fixed reading, or they " 
may be made up of individual type B 
to provide flexibility in marking. 
Geo. T. Schmidt Ine., Dept. A. 
4100 Ravenswood Ave., Chicago 13. 
Til. 
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Lead Bender 


Capable of preparing 14,000 pig- 
tail components per hour, auto- 
matic lead bender is designed to 
prepare coaxial lead components 
for insertion in printed board cir- 
cuits. With this machine, coaxial 
leads of resistors, capacitors, 
diodes, coils and similar units are 
automatically bent to right angles 
and cut to any length, equal or 
unequal. 

Easy adjustments permit quick 
set-ups and rapid changes in lead 
length and distance from angle 
to body. Thus, short runs do not 
waste production time. Other ad- 
justments permit the lead bender 
to accommodate component body 
sizes up to 2 inches in length and 
1 inch in diameter, and individual 
leads up to 214 inches lo! De- 
pending on desired p! ructson 
speed, components may be fed to 4 
zig-zag chute manually « op- 
tional card, roll or hopper feeds 
A constant speed motor 
with a speed reduction 
vides the lead bender Ww iria- 
tions in production rate | 0 to 
a maximum of 14,000 5 per 
hour. Design Tool Corp.., Vash- 


ington St., New York, N 
Circle 418 on 
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Tube Filler 


Production rate of 80 to 100 
tubes per minute is achieved by 
tube filler. New machine features 
blowing/suction tube _ cleaning, 
ap tightening, an air-free filling 
system, photoelectric tube regis- 
tration, and various optional cod- 
ing and crimping methods. Type 
GAN filler will handle tubes up to 
1-inches in diameter and 714- 
inches long. Special appliance facili- 
tates semiautomatic tube feeding 
from carton to channels. Tube 
feed into holders is automatic. Dis- 
charge of tubes can be arranged 
to accommodate any method of 
cartoning. Arenco Machine Co. 
Inc, 25 W. 43rd St., New York 
36, N. Y. 
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Hydraulic Feeders 


Featur ing balanced thrust, 
series 20-400 and 20-401 horizon- 
‘al and vertical way type hydraulic 
feed units are designed to provide 
thrust above the ways near the 
‘ool 1 Positive control of 
rapid traverse, fine feed and depth 
‘re possible. Depth will repeat 
within 0005-inch. The flange is 
design to simplify mounting and 
aligning of multiple spindle heads, 


AUTOM N—October 1956 


Speedylectric Steam Generator 


UL Listed 
ASME Code 


Ideal Steam Source 
for Pilot, Lab and Test Work 


permits precise control of pressure and quality 
... eliminates operator, odor, fumes, fire hazard 


Industry uses this “extra” steam boiler in many ways to facilitate produc- 
tion, reduce costs and eliminate fire and explosion hazards. For pilot oper- 
ations, laboratories and tests the Speedylectric Steam Generator often 
proves the only answer to steam needs. 


It can be installed right in a laboratory, for it requires little space and 
practically no attention or maintenance. It is silent, odorless, free from 
fumes and hazards of fire or explosion. It exactly and automatically main- 
tains any desired pressure, and constant quality 98 per cent dry steam. 
Utilizing the Speedylectric electrode principle, it generates steam elec- 
trically, at surprisingly low cost. Capacities from 2 to 60 Bhp; 15 to 500 Psi; 
for 220, 440, 550 volts AC. Usk COUPON to get complete details. 


Speedylectric Steam-Jet Cleaner lets one man do the work 
of five. High pressure jet of dry steam and solvents quickly removes 
grease and dirt accumulations from machines and equipment with 
out flooding floors. No need to stop nearby production or move 
machines outside. Completely safe and portable 


PANTEX MANUFACTURING CORPORATION 
Box 660AI, Pawtucket 9, R. I. 


Send me facts and figures on 
Pantex Speedylectric Steam Generator 


Pantex Speedylectric Steam-Jet Cleaners 
Name and Title 
Company 


Address 


Circle 599 on Inquiry Card 











and the 15-inch stroke assures 
ample tool change clearance. 
Feeder develops a maximum 
thrust of 12,000 lb. Feed rate is 
infinitely variable from 0 to 24 
inches per minute; rapid advance 
is 8 inches per second, and rapid 
return is 5 inches per second. 
Hartford Special Machinery Co., 
285 Homestead Ave., Hartford 12, 
Conn. 
Circle 420 on Inquiry Card 


Typewriter Encoder 


Designed for use with Stano- 
matic, the electronic unit that 
senses and translates preprinted 
coded information from business 
forms, typewriter encoder can be 
attached to any standard model 
electric typewriter and enables a 
single operator to type numerical 
information and its dot-code coun- 
terpart on the same form at the 
same time. As a result, faster 
translation of vital information 
from source document to Stano- 
matic to high speed business ma- 
chine is possible, and a wider vari- 
ety of source documents may be 
encoded. 


A-F 
JOB-ENGINEERS 


INTEGRATED 
CONVEYING and 
PROCESSING 
SYSTEMS 

TO MEET 

YOUR 

PLANT 
REQUIREMENTS 


WHY order a Conveying System from one company— 





Encoder consists of electrical 
contacts located beneath the nu- 
meral keys of a typewriter and a 
group of five solenoids mounted in 
a housing above the type basket. 
Depression of a numeral key closes 
a circuit and activates the solenoids. 
These in turn cause the correct 
pairings of dot-code hammers to 
strike the form immediately above 
the printed digit. A special me- 
tallic ink coated carbon paper 
prints the dot impressions on the 
form. Selection of the data to be 
coded by the typewriter encoder 
is made automatically by the po- 
sition of the typewriter carriage 
and by the position of the form 
within the carriage. Standard 
Register Co., Dayton 1, O. 
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and Cleaning or Processing Machines from another? 


INTEGRATED A-F FACILITIES are at your 


service. Alvey-Ferguson is unique among all 
manufacturers in being able to offer you a 
Conveying System completely co-ordinated 
with your Cleaning and Processing Machines 
...all A-F Engineered to your plant's re- 
quirements. 





YOU CAN SEE 
THE SUPERIORITY OF 
A-F CONVEYOR ENGINEERING 


BEFORE YOU ORDER, write us. Let us prove 
how the integration of an A-F Engineered 
Overhead Trolley Conveyor System with A-F 
Engineered Cleaning and Processing Machines 
will move metal parts and products through 
your plant at the most efficient pre-deter- 
mined rate of speed for “quality control” 
and lowest cost production. Write, without 
obligation, for new A-F brochures—today. 


A-F ENGINEERED 
CONVEYING SYSTEMS 
Also Pre-Engineered Conveyors— 
Wheel, Trolley, Roller, Belt 

Metal Cleaning and Processing Machines 


THE ALVEY-FERGUSON CO., 174 Disney St., CINCINNATI 9, OHIO and Azusa, California 
Circle 600 on Inquiry Card 
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Billet Heater 


Simplicity of design is a feature 
of redesigned billet heate, Entire 
furnace operation is controlled by 
one pushbutton, which means only 
two limit switches are used in ac- 
complishing the complete automa. 
tic cycling operation. Any degree 
of taper or uniform heating is 
obtainable, with slight adjustments. 
Coil construction is the same for 
aluminum, titanium, cupro nickel. 
or steel. 





Coils are cooled by water paths 
that are individually protected. 
No shutdown or warmup time is 
necessary with the billet heater 
Heat is instantaneously turned On 
or Off. Lombard Corp., 639 Wick 
Ave., Youngstown, O. 
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Drill Press Feed 


New oil-flow principle which ad- 
justs rate of feed accurately from 
2 to 60 inches per minute is em- 
ployed in air-hydraulic drill press 


feed. Power is supplied by 2 jouble- 
acting air cylinder and regulated 
by a small hydraulic cylinder and 
hydraulic speed control valve. Alr 
cylinder supplies pressure 10F the 
downward feed of the ¢! and 
returns it to the starti = 

pt " 


after it reaches a pres 
A system of hydraulic ch¢ ain 
tains a uniform speed, ! iless 
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f soft spots or breakthrough 
ooints. The oil check eliminates the 
ysual needle valve and substitutes 
, spiral oil duct which can be ad- 
sted for speed with great pre- 
cision. Rate of feed can be accu- 
rately determined by the calibrat- 
ed gage and pointer on the speed 
ontrol valve, and adjustment can 
be made while the machine is in 
operation. The drill press feed op- 
erates continuously through a four- 


way valve and two miniature limit 
valves. At the bottom of each IN CHART SERVICE 
stroke an adjustable cam trips the 


lower limit valve, and at the top has application for you 


f each stroke another cam trips 
the upper limit valve to repeat 4 
the cycle. Among features of the 
system are a floating axial thrust 
nm the drill press quill, and accu- 
rate preselection of feed speed. 
Mead Specialties Co., Dept. DP-46, 


1114 N. Knox Ave., Chicago 41, Il. 
Stiles G00 ds Sancta) Gund =. ) DIGITAL COMPUTER RECORDS .. . 


Are you satisfied with your present computer 
recording forms? Contact Technical for help 
in developing computer or tabulating machine 
forms best suited for your statistical applica- 
tions. Information on Technical’s “know-how” 
with computer papers sent upon request. 


“SPECIAL” RECORDING CHARTS... 
for new instruments or unusual process needs! 


Charts are vital to the new recording instrument 

design. Be sure you contact Technical when 

your project begins and eliminate recording 

problems at the start! For standard instruments 

recording under unusual process conditions, 

Technical can supply ‘Special’ charts on heat 

; or electro sensitive and other papers. Send for 

ET J “Technical Notes” containing helpful new chart 


Contour Correction 


Developed as effective means 
of correcting cross-sectional dis- 
tortions of aluminum extrusions, 
contour correcting and straighten- 
ing machine is designed for simple 
change-over to different extruded 
shapes. Machine employs multiple 
rolls of simple design, providing 


specifications. 


8000 STANDARD CHARTS... 
await your call! 


Chart supply is easy . . . and operating costs 
are less . . . when you suggest to your pur- 
chasing men to buy all their chart needs from 
Technical. Technical’s acceptance by large and 
small “Blue Chip’ companies is testimony of 
high chart quality. Automatic order process- 
ing and inventory control assure fast service. 


flexibility to correct cross-section- ee a — ail Write for Catalog 56 and stock list. 
il distortions that occur in the roe , 
‘xtrusion and heat treatment of 
omplex shapes. 
Machine is furnished with one or 
more contour correcting stands, 
With provision for additional stands Serving America’s Foremost Industries 


te added if desired. For simple (H Ny IC 
Shapes, a single st : 
For m came s wee ae 4£ AL C H ARTS N C 0 R P 0 RATE b 
more stands are desirable to ac- BUFFALO 10, N. Y. 

mplis) multiple corrections in 
ne pass. Sutton Engineering Co., 
on tional Bank Bldg., Pitts- 
urgh Pa. 


Circle 424 on Inquiry Card 


Nationally Represented by TECHNICAL SALES CORPORATION 
First } 16599 Meyers Road, Detroit 35, Michigan 


STANDARD CHARTS @ SPECIAL CHARTS © COMPUTER PRINTING AND PLOTTING PAPER 
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Abrasive Blast Cleaning Machine 


Used for cleaning sand, scale, 
oxides and other contaminants from 
any work that can withstand a 
tumbling action, abrasive blast 
cleaning machine provides reliable 
performance required for automat- 
ic operation. It is readily converted 
to automation because of its stand- 
ard power features. The cleaning 
machine has been successfully op- 
erated over long periods without 
the assistance or observation of an 
operator. A single pushbutton will 
actuate the entire sequence from 
loading to unloading. In those 
cases where it is desirable to have 
an operator in attendance, he is 
free to handle more than one ma- 
chine or perform other cleaning 
room tasks. Long-life liners that 
last from 25 to 50 times as long 
as standard ones are used to re- 
duce wear and maintenance prob- 
lems. Blades in the abrasive hurl- 
ing wheel are made of a material 
that is also long-lasting. The door 
is guarded against damage by im- 
pact. Sand problems are solved by 
a high capacity abrasive separator 
which uses the air separation prin- 
ciple. Power operated door on the 
cleaning machine, which is called 
the Super Tumblast, is sealed and 
rigidly reinforced to keep abrasive 
inside the machine. The hurling 
wheel throws 830 lb of abrasive 
material per minute, making it 
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feasible to employ only one hurling 
wheel and thus reducing power re- 
quirements. Wheelabrator Corp., 


Mishawaka, Ind. 
Circle 425 on Inquiry Card 





Weighing Belt Conveyor 


Available with control functions 
which include indicating, record- 
ing, controlling, integrating, pro- 
portioning and programing, weigh- 
ing belt conveyor scale uses a pneu- 
matic weight transducer for de- 
pendability and the Uni-Force 
flexure platform for accuracy de- 
spite load placement or pile-up. 
The assembly is available for in- 
stallation on existing conveyor 
equipment. Pneumatic weight 
transducer utilizes a force-balance 
principle for dependability. 

Performance specifications fea- 


ture 1 part in 2000 repeatability 
and 1 part in 5000 sensitivity, 
Unit is unaffected by sid thrust 
forces; springs, knife edges and 
beams are eliminated. Weighing 
& Control Components Ine., Box 
245, Hatboro, Pa. 


Circle 426 on Inquiry Card 


Automatic Assembler 


Used for the filling, point inser. | 
tion, crimping and imprinting of & 
universal auto- § 
matic assembly machine is acty- 9 


ball pen refills, 


ated by means of a six-station 
Geneva movement. 
of operations is: 


fed tubes, (2) inspect, (3) inject 


ink, (4) insert ball assembly by 


means of hopper fed points (5 
imprint (if desired), and (6) eject 


One feature of the machine is 
all-cam operation. In order to 
attain smooth performance at 8600 
refills per hour, each station is 
provided with a closely timed work 
cycle. Ink is injected by means 
of a barrel cam which incorporates 
a fine adjustment feature, holding 
ink quantity to close limits. The 
ink injection head is a self-con- 
tained unit threaded for quick re- 
moval for changes to various colors 
of inks. 

Ball point assembly is driven by 
a barrel cam actuated driver, and 
micrometer adjustment incor- 
porated into the machine ‘or set- 
ting a positive point sition. 
Safety release mechanism 's built 
into the inking unit to aut itical- 
ly cut out ink injection | n the 
tube hopper is empty. American 
Special Machine Co., 140! bster 


Ave., Chicago 14, Ill. 


Circle 427 on inquiry Cord 
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Precision Facing 


Developed for precision facing 
f automatic transmission parts 
and geared to meet high produc- 
tion requirements, Bore-Matic ma- 
hine provides continuous valve 
body production at a rate of 270 
parts per hour at 75 per cent ef- 
ficency. A constantly rotating 
trunnion type fixture moves the 
parts in a circular path between 
and at right angles to the two 
boring heads in opposed positions. 
Precision facing of two _ valve 
bodies clamped on either side of 
the fixture is done simultaneously. 
The 12-station fixture rotates at 


approximately !» 
two finished 
seconds. 

Tooling consists of two multiple 
tool holders each carrying eight 
single-point carbide facing tools. 
Raw parts pass through checking 
stations prior to machining. Limit 
switches connected to the check- 
ing mechanism stop fixture rota- 
tion if part is improperly loaded or 
has excessive stock. A pushbutton 
reverses fixture rotation for re- 
positioning or removal of defective 
part. The Bore-Matic removes 
0.050 inch stock (aluminum) and 
provides a finish of 20 micro or 
better. Conveyor and part hand- 
ling equipment can adapt the ma- 
chine to a completely automated 
setup. Heald Machine Co., Worces- 
ter 6, Mass. 


rpm, producing 
parts every 20 


Circle 428 on Inquiry Card 


Automatic Packager 


Featuring a fast-loading turn- 
table, Model FH 400 packaging 
machine provides a complete pack- 
aging system by sealing up to 6000 
items per hour to government 
specifications in individually 


printed envelopes, and prints, seals, 
packages and cuts off automat- 
ically. The machine semiautomat- 
ically feeds gaskets, slip-joint nuts, 
O-rings, bolts, small 
parts, bearings, gears, valves or 
grommets from a hopper down a 
vibratory chute onto a moving 
strip of heat-sealable foil, paper, 
etc. An upper strip of sealing 
material, automatically printed 


electronic 


Plan your Special Purpose Machines 
AROUND Gr Lee SS GAN, STANDARD INDEXING MACHINE CHASSIS 


ENGIN 
SPE 
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S AND BUILDERS OF AUTOMATIC AND 
L PURPOSE MACHINES SINCE 1919 


ea 


These standard units offer you a 
basic chassis for a wide range 
of special purpose and automatic 
machines. They give you substan- 
tial savings in cost and eliminate 
much of your engineering time. 


Write for Bulletin 356J. It de- 
scribes the complete line of Swan- 
son Standard Index 
Machine Chassis, 
and shows how they 
help to reduce the 
cost of your auto- 
mation program. 


m7 


200 STANDARD MODELS 


a —— 


/ 
ee 


Ren 


~ 


Series B & C Turret 
index Models—tor 
medium and light 
applications. 


Series H Turret 
index Models — 
for heavy duty 
applications 


Circle 602 on Inquiry Card 


Series K Turret Index 
Modeis- for heavy duty 
applications with center 
column tool mounting 


cm 


Serves L Auto-Tran Straight Line 
Indexing Chassis—for automatn 
or semi-automatic assembly and 
processing operations 








with specifications or other perti- 
nent data, joins the lower strip 
at the sealing rolls where the pouch 
is heat-sealed on four sides and 
cut. The precise envelopes pro- 
tect the items against grease, 
moisture or corrosion, and com- 
pletely eliminate costly hand seal- 
ing. 

The FH 400 can accommodate a 
number of items in a single pack- 
age because of a pocketed rotary 
conveyor. An adjustable variable 
speed drive enables the operator 
to slow the machine’s sealing cycle 
if necessary while loading multiple 
items. An advantage of the pack- 
ager is a shift lever which actuates 
the transmission to change ratio 
between the printer and cut-off 
and sealing rolls, permitting the 
operator to change bag size with- 
out need of additional setup except 
sleeve changing. Product Packag- 
ing Engineering, 5747 Marilyn Ave., 
Culver City, Calif. 

Circle 429 on Inquiry Card 





Bacon Processor 


Bacon shingling, weighing and 
packaging is done automatically 
with machine which is designated 
EM-129. Unit automatically pro- 
duces shingled bacon on _ paper- 
board, controlling and indicating 
packaging weight to 1% of a bacon 
slice. The bacon line, used in 
conjunction with a modified All- 
bright-Nell slicer, was developed 
to fulfill a need for a machine to 
produce shingled '% and 1-lb pack- 
aged bacon more economically and 
to closer weight tolerances than 
had previously been possible. 

Only six operators are needed 
to run the machine which consists 
of an Anco slicer, a shingling con- 
veyor, paperboard feed, indicating 
seale and stations for weight cor- 
rection and flap folding. The 
packages then may be inserted in 
a standard overwrap machine. 
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In operation, intermittently 
sliced bacon falls in groups on a 
shingling conveyor. These groups 
then are carried to a point where 
the waxed card is automatically 
inserted under each one to form 
a package. Most efficient opera- 
tion is in the range of 10 to 24 
slices per pound, although other 
slice variations are possible with 
the machine. Final steps are 
weight correction and folding the 
paperboard. If desired, a cello- 
phane overwrap is added. Stand- 
ard-Knapp, Div., Emhart Mfg. Co., 
Portland, Conn. 

Circle 430 on Inquiry Card 





Boring Machine 


Automated five-station, 
transfer type, 
machine features modular construc- 
tion and an inclined hopper feed 
mechanism and overhead transfer 


in-line 
double-end boring 


bar arrangement. The machine 
flares, faces, chamfers, rough and 
finish bores both ends of various 
lengths of tubular steel automotive 
steering columns at a rate of 414 
tubes per hour at 80 per cent ef- 
ficiency. Both air and hydraulic 
powered mechanisms operate the 
electrically controlled machine tool. 
The hopper feed has an air- 
powered mechanism that feeds 
tubes two at a time to an air-pow- 
ered oscillating overhead transfer 
bar arrangement. A rack type un- 
loader removes the parts from the 
machine. Adjustments are provid- 
ed for the machining heads and 
hopper feed to permit the handling 
of 32, 33 and 34-inch long tubes 
having diameters of 1% inches. 
The three machining stations util- 
ize modular construction, each hav- 
ing identical cast wing bases. A 
screw conveyor chip trough that 
carries chips along the length of 
the machine and deposits them in 
containers is cast in the machine 
base. Expert Automation Machine 
Co., 17144 Mt. Elliott Ave., Detroit 

12, Mich. 
Circle 431 on Inquiry Card 





Double-Duty Machine 


Automatic, high speed, double. | 


end machines perform either press 
forming or metal removing opera- 
tions on both ends of rod or tubv- 
lar production parts from 1 to 24 
ft long, and up to 6 inches in diam- 
eter. Machines have hydraulic op- 
erated automatic magazine feeds 
and two hydraulic powered motor- 
ized precision heads that can each 
develop up to 20 tons of thrust 
force. Production rates range 
from 300 to 5000 pieces per hour, 
depending on the part size and 
operations performed. When the 
motorized heads are not turning, 
parts can be fed through the maga- 
zine feed in conjunction with a 
length adjustment feature. 












Bary RET nie ata, 


Thus @ 


the machine can be operated like § 
a forming press that will expand, 7 
reduce, flare or bead both ends 7 


of the parts simultaneously. 
With the motorized heads turn- 
ing, parts can also be fed with the 


magazine feed in conjunction with | 
the length adjustment feature. In J 


this arrangement, the machines 
will burr, chamfer, face, spin, drill, 
precision bore or ream both ends 
of the parts simultaneously. These 


operations can be combined with | 
forming and finishing operations | 


if desired. 

Heads are individually controlled 
and have individual feed and stroke 
adjustments, enabling different 
types of operations to be performed 
on each end of the parts. Walter 
P. Hill Inc., 22183 Telegraph Rd., 


Detroit 19, Mich. 
Circle 432 on Inquiry Cord 


Loss-In-Weight Feeders 


ight 1s 
tinuous 
ble in 
nodels. 
liquid 
re. 


Feeding of liquids by 
possible with line of 
loss-in-weight feeders, @\ 
both Simplex and Duple> 
Devices feed all types 
materials with an accur: 
per cent, regardless of 
viscosity, specific grav!' 


ges in 
tem- 
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Available in feed rates of a few 
unds up to 60,000 lb per hour, 
the feeders will handle clear solu- 
tions, suspensions, and _ viscous, 
toxic, corrosive or explosive liquids. 
Feeding mechanisms may be varied 
to suit the job, and include various 
types of control valves, gear 
imps, and other positive dis- 
wement pumps. Feeders are 
laptable for discharge into either 
ressure or vacuum. They can be 


KM SERIES ENGINEERING DATA 


controlled electronically or pneu- 
matically, or paced by pneumatic, 
electrical, or line shaft mechanisms. 
Because they operate on a dead- 
weight principle, the feeders in- 
corporate a memory device which 
detects any overfeed or underfeed 
condition and corrects it automa- 
tically. A broad 100 to 1 feed 
range permits adjustment to meet a 
changes in formulation require- fap 
ments or increased production ¢ 
loads. Omega Machine Co., Div., i 
B-I-F Industries Inc., 345 Harris 
Ave., Providence 1, R. I. turned over in a gravity feed hop- 
Circle 433 on Inquiry Card per. The lower conveyor belt car- 
ries them under the second head 
- . for grinding the reverse side. The 
Abrasive Belt Grinder two-sided belt grinder is adaptable 
to automatic production lines. Parts 
can be conveyorized for presenta- 
tion to the machine’s upper con- 
veyor belt and carried to the next 
operation. The turnover hopper de- 
vice can be sectionalized for smaller 
parts. 


Used for high-speed precision 
surfacing both sides of flat 
parts, two - level conveyor type 
belt grinder features a_ dual 
conveyor arrangement, with turn- 
over hopper device. It is designed 
to grind both sides of ferrous and 
nonferrous metals, plastics, glass, 
ceramics and other materials in a with higher speed ranges available 
single automatic cycle. for special applications. Engelberg 

Parts are carried under the up- Huller Co., 831 W. Fayette St.. 
per grinding head on an abrasive . 
conveyor belt, and automatically 


Speed of conveyor belts with ' 
hp conveyor drive is 2 to 25 fpm, 


Syracuse 4, N. Y. 
Circle 434 on Inquiry Card 


NEW! SUB-MINIATURE 3-POLE 


P&B RELAY 
FOR MULTIPLE SWITCHING 


This new P&B KM series was engineered to meet the 
pressing demand for miniaturization and multiplicity of 
action within a single relay. Application possibilities 
cover a wide field of diverse products, such as: 
SMALL BUSINESS MACHINES 
ALARM SYSTEMS INTERCOM SYSTEMS 
AUTOMATIC TOYS REMOTE CONTROLS 


Here is only one of the great family of P&B relays... 
one of more than 20,000 design variations.Custom modi- 
fication of relays, too, is a P&B specialty. Thus you have 
one dependable source for ALL your relay needs! 

KM RELAY ABOVE SHOWN ACTUAL SIZE 


P&B STANDARD RELAYS ARE AVAILABLE AT MORE THAN 


CONTACTS: Max. 3PDT. 3/32” Dia. Silver 2 amps, 500 DISTRIBUTORS IN ALL PRINCIPAL CITIES 


v 60 cy. resistive 
TAGE RANGE: Up to 48 V DC nominal 
RESISTANCE: Up to 6700 ohms 
POWER REQUIREMENT: | watt 
ERATURE RANGE: —45°C to +55°C 
IN: 75% of nominal voltage 

NALS: Solder lugs 


October 1956 


a ty 


PRINCETON, INDIANA 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


Circle 603 on Inquiry Card 





Weigh 


in the language 


of accounting 


machinery 


Now it is possible for your scales to 
“‘talk’’ directly to your business 
machines like automatic type- 
writers, automatic adders or motor- 
ized tape punches. Fairbanks-Morse 
electronic scales can do this and 
save you many time-consuming and 
costly intermediate operations-— 
each with the opportunity for 
human error. 

The weight message from the elec- 


SCALES + PUMPS - DIESEL LOCOMOTIVES AND ENGINES - 
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tronic load cell is translated to the 
language of business machines by 
the Fairbanks-Morse Model CDO 
Readout Instrument. The CDO 
will convert from decimal to the 
five channel, seven channel, eight 
channel or coded decimal codes— 


Ow 


whichever system you are using. 
Send for the new CDO bulletin No. 
ED-16 today. It will suggest many 
applications for automatic ane 
remote weighing. Fairbanks, Morse 
& Co., Dept. A-10, 600 South 
Michigan Ave., Chicago 


[|linois. 


‘) FAIRBANKS-MORSE 


a name worth remembering when you want !¢ 


ELECTRICAL MACHINERY - RAIL CARS - 


Circle 604 on Inquiry Card 


HOME WATER SERVICE EQUIPMENT 
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Pin Hopper 


Used to orient and feed parts 
that are cup-shaped or parts that 
nave holes or other indentations 
by which the part can be picked 
ip or oriented, pin hopper provides 
speeds up to 500 pieces per min- 
ite. Most metal or plastic buttons 
r bottle caps, as well as many 
ther objects, can be oriented and 
fed in this manner. 

Hopper consists of a flat revolv- 
ing plate inclined at an angle. 
Around the circumference of the 
plate are spaced retractable pins. 
The diameter and location of the 
pins depend upon the parts to be 
fed. These pins are cammed up- 
ward so as to pick up the part 
‘rom the mass of parts in the hop- 
ver. Parts not picked up by the 
ins drop back into the mass of 
parts. An adjustable track is pro- 
vided, making an angle to the re- 
volving plate and also to the hori- 




































zontal. As the part approaches 
‘te track, the pin is retracted by 
‘camming device, so that the part 
7 released into the track. When 
‘he track is full, the parts over- 
dow back into the hopper. The pins 
= Posi ely cammed so that 
tere is no chance of the pin stick- 
ing and oming the hopper. 

Where i-ems like buttons are be- 
ing fed, 






iven arrangement will 
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Parts, elements and devices designed for creating more automatic systems 


nicowv 
co 


feed a wide variety of sizes. The 
track is also adjustable to accom- 
modate the full range of sizes that 
the pins are capable of handling. 
U.S. Engineering Co., 40-24 22nd 
St., Long Island City 1, N. Y. 

Circle 435 on Inquiry Card 


Magnetic Brake 


Disk type brake which can be 
mounted separately from a motor 
provides the efficient braking ad- 
vantages of the disk brake to 
equipment manufacturers who can- 
not use a direct, end-bell mounted 
unit. Foot mounted brakes are 
also available in two types to ac- 
commodate different shaft mount- 
ings: First has_ self-contained 
bearings and shaft for applications 
where a coupling is used between 
machine and brake; the second is 
without a shaft, to permit the ex- 
tension of the machine’s drive di- 
rectly into the brake. 


<= 






Vf 


\ 


Other features of the brake in- 
clude automatic lining-wear ad- 
justment; fast, direct action set 
and release; manual release with 
automatic reset; and a doughnut 
magnet which permits extending 
the shaft entirely through the 
brake. Ratings available are 3, 6, 
10, 15, and 25 ft-lb continuous 
duty, and 3, 6, 10, 15, 25 and 35 
ft-lb intermittent duty. Reuland 
Electric Co., Alhambra, Calif. 

Circle 436 on Inquiry Card 






For detailed information and literature, use card page 17 
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Sheet Steel Separators 


Used where 
steel separation 
separators eliminate marring of 
sheet edges which results from 
using ice picks and screw drivers 
for separating, and the scratching 
of lithographed or highly polished 
sheets. A nonmagnetic case fully 
protects the separators from the 
demagnetizing influence of metal 
and metal dust particles. 

Permanent magnet units induce 
a magnetic field in stacked sheet 
steel when they are placed at the 
front or side of the stack. The 
magnetic field created causes the 
steel sheets to repel each other, 
with the top sheets fanning out 
with air space between them. As 
the top sheets are removed, the 
sheets below automatically move 
up, with this action repeating to 
the bottom of the stack. 

Separators are available in 23 
models and four sizes, suitable for 
handling sheet steel from tin can 
stock up to ‘%-inch plate, in 
stacks up to 32 inches high. E. V. 
Nielsen Inc., 129 Broad St., Stam- 
ford, Conn. 


continuous = sheet 
is desired, new 


Circle 437 on Inquiry Card 
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Magnetic Disk Clutch 


Used where it is desirable to pick 
up or slow down a load gradually 
from a remote station, or as a 
dead man type of control in con- 
junction with safety devices, mag- 
netic disk clutch has fully con- 
trollable positive action. This fea- 
ture, combined with compactness 
and simple wiring, makes the unit 
suitable for a wide range of auto- 
mated equipment installations. 

The Maxitorq clutch consists 
essentially of a sealed magnetic 
coil enclosed in the clutch housing 
and acting through a sleeve and 
pressure plate to compress the 
clutch disks. A design feature is 
that the electromagnetic actuating 
mechanism is stationary. Positive 
pressure is exerted and maintained 
on the clutch disks entirely by 
means of the magnetic flux, and 
there is no mechanical contact 
between the moving and stationary 
part. Action of the new clutch in 
combination with the characteris- 
tics of the floating disk design as- 
sures instant, positive engagement 
and disengagement, where this is 
desired, to a point beyond the 
rated load carrying capacity of the 
units. Another feature is that the 
magnetic flux and, in consequence, 
the pressure exerted on the clutch 
disks, can be precisely controlled 
by varying the voltage. Carlyle 
Johnson Machine Co., Manchester, 
Conn. 

Circle 438 on Inquiry Card 





Torque Limiter 


Precision torque wrench is a ma- 
chine driven tool which transmits 
power through the medium of the 
patented Magnefluid drive, with a 
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smooth and accurate torque. Sim- 
plicity of transmitting torque from 
one disk to another with no 
mechanical connection insures reli- 
able operation with long tool life. 
There are almost no wearing parts 
in the torque transmitting cle- 
ments. As each nut is run up 
and seated in one operation, it is 
torqued to whatever specification 
is demanded. Guaranteed repeti- 
tive accuracy is 1 inch-lb. A dial 
setting enables the user to im- 
mediately select and use any torque 
in the tool range. Swift Tools Inc., 
3201 S. Prairie Ave., Sioux Falls, 
S. Dak. 

Circle 439 on Inquiry Card 


Sealed Switch 


Roller plunger, high capacity 
sealed switch handles inrush cur- 
rents as high as 75 amp. Switch, 
designated BAFI-2RQNS8, is made 
oil-tight by integral O-rings around 
the bushing and plunger, arid a 
ring-type seal between the cover 
and the housing. 

Other features include an actu- 
ator that is field adjustable through 
360 degrees to allow operation 
from any direction, a corrosion re- 
sistant steel roller, and a heavy 
plunger bushing. Although the 
enclosure is compact, ample wiring 
space and side facing screw ter- 
minals allow easy and fast installa- 
tion. Aluminum enclosure pro- 
tects the switching unit from phys- 
ical damage, and also provides a 
means for mounting and for con- 
duit connection. Switch is avail- 
able with the actuator positioned 
either to the right or left. 

Operating characteristics are 20 
amp, 125, 250 or 460v ac; % amp, 
125v de; 15 amp, 2 hp, 230v ac; 
10 amp, 125v when controlling 
tungsten filament lamp loads on 
ac circuits. Contact arrangement 
is single-pole, double-throw. Micro 
Switch, Div., Minneapolis-Honey- 
well Regulator Co., Freeport, III. 

Circle 440 on Inquiry Card 
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Resistor Packages 


New resistor package designs 
make possible completely auto- 
matic handling of the tiny compo- 
nents on a production line basis. 
Known as Strip Pack, Stack Pack. 
and Reel Pack, the three types are 
available for all Stackpole 14, 1 
and 2w fixed composition resistors. 

The Strip Pack, most versatile 
of the packaging styles, holds the 
resistors neatly in a vertical posi- 
tion by small strips of corrugated 
cardboard into which one end of 
all resistor leads are inserted. 
Strips may be withdrawn indi- 
vidually from the pack and rapidly 
fed into automatic lead cutting and 
trimming machines, or arranged 
for hand trimming if desired. Each 
pack contains 1000 half-watt re- 
sistors, 500 one-watt resistors, or 
250 two-watt units. 

In the Stack Pack, the resistors 
are interleaved and _ horizontally 
stacked in layers in the box so 
that the units maintain their align- 
ment when the box is dumped into 
the hoppers of automatic machin- 
ery. Stack Packs hold 2000, 1000 
or 500 resistors in 1%, 1 or 2w 
sizes, respectively. 

The Reel Pack contains 2500 
half-watt resistors, 2000 one-watt 
resistors, or 1000 two-watt resis- 
tors. A single strip of 44-inch 
plastic tape secured to the resistor 
bodies is wound around the hut 
of a hexagonal corrugated reel— 
allowing the taped resistors to 
feed into automatic machines in 4 
continuous string. Electronic Com- 
ponents Div., Stackpole Carbon 
Co., St. Marys, Pa. 


Circle 441 on Inquiry Card 


Indicator Lamp Check 


Push-to-test oil-tight cating 


light lamp is a dual purp unit 
By pressing the lens of ' ndica- 
tor light, the operator nsfers 
the lamp from its norn ircult 
to a separate built-in t reuit. 
If the lamp is function! t will 
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Behind today’s best sellers... . 


THE CUSTOM ENGINEERING, 
THE DEPENDABILITY, 
THE ECONOMY OF 
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AUTOMATIC PACKAGING 












(1. M. Reg. 
U.S. Pat. Off.) 





Better packaging means lower production costs 
and increased volume. 










From Quaker Oats Company plants, ten 
lb. bags of Aunt Jemima flour are shipped to 


# grocers’ shelves in paper shipping bales. New 
Packomatie Bale Sealers automatically fold, 
ea glue, position flaps and seal the tough bales 
* securely. 

























Manufacturers of virtually every bulk or pre- 
packaged product should consider the safety and 
economy of the bale for shipping, and the 
Packomatie Bale Sealer for automatic sealing. 
Customized to your needs, of course. 





But, whatever your package, whatever your 
budget, there’s a particular Packomatic machine 
for complete automation or for “speed up” of 
any single operation. 





Let a Packomatic representative review your 
present packaging methods. 


PACKOMATIC FULLY AUTOMATIC BALE SEALER 


Packomatic Bale Sealers, originally designed to handle, 
glue and seal paper shipping bales up to 100 Ibs. weight, 
can be customized by our engineers for a combination of 
weights and sizes within these dimensions: 

RANGE: Length: 9” to 18" in 6" increments 

Width: 5" to 912" in 2” increments 
Height: 14" to 40” in 6” increments 

SPEED: The regular Bale Sealer is designed for speeds up 
to 1000 bales per hour. 

CONSTRUCTION: This machine is a heavy-duty machine 
featuring sturdy, square tubular framework, heavy-duty 
chains, oversize bearings, heavy-duty reduction units 
and positive safety stop devices. 





WRITE FOLDER 3-15 


Other F c Over 50 years’ experience in Customized Packaging Equipment 

Sunties XOMATIC machines include the Bale 

cies 28¢ Sealers — Opener-Loaders — Case J. L. FERGUSON COMPANY Joliet, Illinois 

wee ng elescoping Volumetric Filler 

tully-g ‘s. Units available, semi-automatic or New York, Chicago, Cleveland, Boston, Tampa, Baltimore, Portland, Denver, Los Angeles, San 
> ¢ depending on your needs Francisco, Seattle, New Orleans, Louisville, Kansas City and all principal Canadian cities. 
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light normally to indicate that 
trouble shooting is in order. If it 
fails to light, replacement of the 
lamp can be easily done by main- 
tenance personnel. 

Push-to-test indicating lights are 
of the transformer type and are 
available 110, 220 and 440v appli- 
cations. Open cover or panel 
mounted units are available. Stand- 
ard Control Div., Westinghouse 
Electric Co., Beaver, Pa. 

Circle 442 on Inquiry Card 





Measuring Device 


Low-pressure diaphragm manom- 
eter is a measuring’ element 
which has been designed to actuate 
Taylor indicating, recording or 
controlling instruments. It is suit- 
able for measurement of vacuum, 
pressure or differential pressure 
where ranges do not exceed 4 
inches of water, static pressure is 
no more than 5 psig, and where 
toxic-gas vacuum or differential 
pressures are not measured. Ma- 
nometer consists of a large 302 
stainless steel convoluted dia- 
phragm in an aluminum housing 
built to give rugged service with- 
out excessive weight. It is well 
suited to the measurement of low 
pressure, differential pressure and 
flow in air and gas lines where the 
operating range is —0.5 to +0.5 
inch or 0 to 1 inch water gage. 

Equipped with a thicker dia- 
phragm, the instrument is also 
available for applications where 
ranges from 0 to 3 inches and 0 
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to 4 inches of water are met. All 
forms have overrange protection 
to 30 inches of water gage. Static 
pressure is limited to 5 psi. Simpli- 
fied zero adjustment is accessible 
within the case of the measuring 
instrument. Manometer is fully 
compensated for changes of 50F 
in ambient temperature. Taylor 
Instrument Cos., 95 Ames S&t., 
Rochester 1, N. Y. 

Circle 443 on Inquiry Card 


Ratio Relay 


Designed for the pneumatic con- 
trol field, Model 3-15 ratio relay 
produces a true linear change in 
pneumatic output signal when us- 
ing suppressed ranges such as 3 to 
15 psi. It fulfills a need by giving 
an operator a device for adjusting 
the ratio between input and output 
signals in control systems such as 
fuel to air in combustion processes, 
ratio of gases in gas mixing and 
proportional feeding of chemicals. 

The relay features true ratioing 
around 3 psig input and output 
bias pressures using a convenient 


‘handwheel for changing the ratio. 


Precision fulcrum drive assures 
exact ratio adjustment. The relay 
is compatible with any pneumatic 
signal system having a range of 
pressures between 0 and 20 psi. 
Another feature of the relay is a 
simple method of altering the sup- 
pressed scale setting when and if 
desired. Although primarily de- 
signed for use with 3 to 15 psig 
signals, a simple adjustment per- 
mits changing the minimum input 
and output bias values to any 
point between 0 and 6 psig. Maxi- 
mum input and output signals may 
be at any value up to 20 psig. 
Hagan Corp., 323 Fourth Ave., 
Pittsburgh 22, Pa. 

Circle 444 on Inquiry Card 


Load Cycle Counter 


Adaptable for accurate proximity 
or impact counting, telemetering 
load cycle counter counts only 
work or operations actually per- 
formed. It differentiates between | 
idling, dry run and load cycle and | 
counts only the load cycle. De- | 
vice can also be used as a warning § 
and/or counting instrument for i 
material change characteristics, J 
dull tools, etc. 

Counter is actuated by sensing § 
the current flow to electrically § 
driven machines, such as presses, : 
broaches, drills and mills, or in tem- ¥ 
pering, welding and other electric- | 
ally powered operations. The tele- } 
metering feature permits simulta- | 
neous counting at the machine and 
at a remote location such as a 
production control center. ; 

Device is available with a six- J 
digit counter capable of being re- 
set, with speeds up to 1000 counts 
per minute. Power consumption is 
25 w. Ram Meter Inc., 1100 Hilton 
Rd., Ferndale, Detroit 20, Mich. 

Circle 445 on Inquiry Card 





Ss 


Miniature Clutches 


Nonreversing, single-! 
overrunning and index! 
tions are available in ' 
models — S and O. } 
used for single revo! n 


lution, 
opera- 
clutch 
1 § is 
and 
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gart-stop applications — wherever 
, load is to be controlled intermit- 
tently from a continuously rotating 
int. The latter model is de- 
signed for all overrunning, back- 
sopping, nonreversing and index- 
ing operations. Model S miniature 
dutch transmits up to 10 inch-lb 
of torque without slippage, and 
may be operated at speeds up to 
1300 rpm. Subminiature Model O 
transmits up to 15 inch-oz of 
torque at speeds up to 1800 rpm. 
Precision Specialties, 1342 E. 58th 
st, Kansas City, Mo. 

Circle 446 on Inquiry Card 


Flow Valve 


Used for slurry service where 
the solids in suspension tend to 
plug conventional type control 
valves, new device is called the 
Sphincter Valve. It is designed 
for handling erosive process flows 
r flows containing gritty solids 
which cannot tolerate pockets, but 
will accept neoprene or natural 
tubber. The valve produces mini- 
mum turbulence in the flow 
through the valve. 

Only parts exposed to wear in 
the Sphincter Valve are a rubber 
seat and an O-ring. The seat is 
“mpressed along its axis to pro- 
duce throttling action and tight 
“sure, Tubing sizes of 144 and 
‘inch outside diameter are avail- 
ble, Manual or air operators are 
available for quick interchange 
When desired. George W. Dahl 
Co. Ine., 430 High St., Bristol, R. I. 

Circle 447 on Inquiry Card 
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Pressure Transmitter 


Used in pneumatic transmission 
instrument systems, absolute pres- 
sure transmitter will measure 
pressures in ranges as low as 0 
to 5 mm Hg absolute, and trans- 
mit the measurement as a pneu- 
matic signal to an automatic con- 
troller or receiver. 

Called the Metagraphic Absolute 
Pressure Transmitter, the device 
is offered to handle _ pressure 
ranges from 0 to 5 mm Hg to 0 
to 760 mm Hg. It transmits a uni- 
versal 3 to 15 psi pneumatic signal, 
and can be used with any standard 
pneumatic receiver or automatic 
controller. Bristol Co., Waterbury 
20, Conn. 

Circle 448 on Inquiry Card 


Dial Index Table 


Designed to automate assembly 
and machining operations, GEM-17 
dial index table is used for drill- 
ing, tapping, riveting, spinning, 
staking, knurling, chamfering, 
welding and screw driving ma- 
chines, gaging devices, and other 
operations. The index table is 
used successfully by automotive 
manufacturers, parts suppliers and 
other high volume manufacturers. 
The table, which has true Geneva 


motion, will index to +0.001-inch 
on a 13-inch diameter work circle. 
The workpiece is positioned 
smoothly and quickly in as little 
as Y-second. Table will take a 
1000-lb work load on the standard 
17-inch diameter plate. Its anvil, 
which is solid through the table, 
has a capacity of 30 tons when 
properly supported. An air motor, 
solenoid valve and limit switch are 
included with the table. 

Indexing time is 2/3-second with 
1150 rpm motor. The locking bolt 
in the Geneva slot is cammed both 
in and out. Gray Equipment Co., 
13600 Ford Rd., Dearborn, Mich. 

Circle 449 on Inquiry Card 


High Vacuum Pumps 


Radiator cooled lubricating sys- 
tem is used on two high-vacuum 
pumps producing vacuums of 24 
to 29.9 inches Hg, with capacities 
of 15 to 40.8 cfm, for continu- 
ous operation at average tempera- 
tures of 140F. Elimination of wa- 
tercooling removes the need for 
water pipes, eliminates wasteful 
use of water and leakage prob- 
lems, and the necessity of placing 
pump near water supply. 

Lower operating temperature is 
maintained by circulating precooled 
SAE 30 lubricating oil through the 
pump. Constant recirculation of 
the oil through the radiator main- 
tains a constant low operating 
temperature that gives maximum 
lubricating effect, prevents car- 
bonization of oil, increases pump 
life and reduces maintenance. 
Pump speeds up to 800 rpm are 
made possible to provide greater 
air capacity in a smaller size pump. 
Leiman Bros. Inc., 102 Christie St., 
Newark 5, N. J. 

Circle 450 on Inquiry Card 
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Spraying Cutting Oils 


Flow of air and cutting oil is 
accurately controlled with new 
spraying system. Spray-Lube ap- 
plies a uniform and high quality 
spray of cutting oil directly upon 
the close interfaces of the curled 
chip, or from any other angle that 
will best reach the critical lubrica- 
tion points. The spray of coolant 
exposes a large fluid surface area 
and thus absorbs more heat. 

Oil spray is produced within the 
nozzle itself, by means of a tube 
within a tube, resulting in a spray 
that is consistently uniform in 
quality. The spray is delivered to 
the cutting area as soon as the 
machine is turned on. Control 
valves for the spray are designed 
so that they can be closely mounted 
in manifold for multipoint applica- 
tion of the Spray-Lube system. 
They can be adjusted to regulate 
the flow of both air and liquid to 
deliver the right spray for any 
metal cutting operation. 


An average size unit occupies a 
space only 7 by 14 by 20 inches 
with a 2-gal liquid reservoir; for 
most operations, a spray uses 4 
to 12 fl oz of cutting oil per hour. 
C. A. Norgren Co., 3499 S. Elati 
St., Englewood, Colo. 

Circle 451 on Inquiry Card 





Stepping Relay 


Characterized by its long life 
and high stepping speed and con- 
sisting of a 12-point arc assem- 
bly, rotor assembly and driving 
motor, stepping relay has a step- 
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ping speed of 80 steps per second 
with stepping pulses of a 50/50 
make-break ratio. Impulse type 
driving motor is used in the stand- 
ard unit with a 48v dc, 244 ohm 
coil. Driving motors can also be 
supplied for 24v dc, 110v de and 
120v de, or 110v ac. Motor is 
fitted with a self-interrupter con- 
tact for driving the motor from a 
continuously applied voltage. An 
interrupter cam is fitted to stop 
the motor when the rotor is in the 
normal position. 

Molded bakelite contact assem- 
bly is used with one row of 12 
terminals. Relay has a life in ex- 
cess of ten million revolutions. In- 
ternational Standard Trading 
Corp., 22 Thames St., New York 
6, N. Y. 

Circle 452 on Inquiry Card 





Flow Indicator 


Suitable for installation on a 
variety of small, low capacity cir- 
culating systems such as vent, 
lube and cooling lines, Model FIT- 
900 flow indicator will find appli- 
cation on the cooling systems of 
electronic equipment where flow 
must be maintained at all times 
during operation. The FI-900 can 
also be used as a bypass or indi- 
cating differential relief valve 
across filter systems or component 
equipment to indicate a bypass 


' condition caused by clogging. 


Flow through the unit actuates 
a switch that can be used to op- 
erate a remotely located pilot light 
or other warning device, or with 
suitable relays, to operate preven- 
tive interlocks. The instrument 
operates on a pressure differential 
of less than 14-psi. Standard mod- 
els are offered for 34-inch pipe and 
tube connections. 

The flow indicator has no mov- 
ing linkages, flexing parts or gas- 
kets. Operation on all standard 
models can be set at any desired 
point from 5 to 50-gph by means 
of an external adjustment. Gems 
Co., Newington, Conn. 

Circle 453 on Inquiry Card 


Thickness Gages 


Used for the continuous meas. 


urement and production control of 


sheet paper and board, plastics, 
rubber, metal foil and strip, coat- 
ings and laminates, series of Beta 
radiation, noncontact 


available for a wide range of mate- 
rials and applications: Transmis- 
sion gage for paper, paperboard, 
metal foils and strip, plastics, rub- 
ber and other sheet materials; the 


backscatter gage to measure coat- | 


ings such as paint, lacquer, adhe- 
sives, rubber and other moving 
materials which are accessible from 
only one side; the differential 
gage for measuring coatings on 
thin materials; the multiple head 
transmission gage for greater 
widths of the same materials; and 
the transverse profile portable 
gage which measures _ thickness 
across the entire width of a sheet 
Range of weights or thicknesses 
that can be measured covers all 
normal manufacturing needs. Nu- 
clear Corp. of America Inc., Suite 
4219, Empire State Bidg., New 
York 1, N. Y. 

Circle 454 on Inquiry Card 


SG 


Photoelectric Control 


ed for 


Developed to fill th 
ht sen- 


miniaturization of both 
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thickness | 
gages are designed for applications § 
requiring superior quality control. 7 

Five basic types of gages are § 
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sitive detector and its associated . e 

light source, new device is called Arctic Cargo Carrier Depends 
the Micro-Eye electronic controller. 

The detector is a semiconductor 


device which is extremely sensitive On t = J 
to light. Changes in the amount 
of light falling on the detector 


initiate an electrical response in 

the control circuit which may be i YLINDERS 
ysed to operate most electrically 

controlled devices. 

Response of the light detector 
to light is in the order of 5 milli- 
seconds, giving an overall relay 
time of approximately 0.02 sec- 
onds when going from dark to 
light. On decreasing light, the de- 
tector exhibits a slight delay ac- 
tion which is more pronounced at 
the higher light intensities. In 
some control applications this is 
desirable as it will allow for nor- 
mal passage of objects without 
actuating the unit. 

An additional adjustable time 
delay may be included to give de- 
lays up to approximately 5 sec- 
onds. When set for minimum time 
and a low light intensity the unit 
can operate a counter at about 
450 counts per minute with the 
standard relay. Power require- 
ment is 110 to 125v, 60 cycle ac. 


Industrial Design & Engineering 
Associates Inc., Bethlehem, Pa. j Saves 0 Space 


Circle 455 on Inquiry Card 
ALL MODELS... No Tie Rods 
OFF SHELF _— 


thee / Greater Strength 


Differential axle loading through T-J Space- 
maker Air Cylinders forms a controlled walk- 
ing beam in this Tera-cruiser, designed and 
produced for the Army Ordnance Corps by the 
Four Wheel Drive Co., Clintonville, Wis. 


L r ; Weight of cylinders was important factor in 

; ; choosing T-J] Spacemakers, which reduce 

Av weight while providing same displacement and 

extra high safety factor. Fast delivery and space- 
Lt 


saving features also favored T-J. Exclusive with 
T-J are new Super Cushion Flexible Seals for 


ay 


e- 


Master Cushion for Oil (to 750 P.S.I.).,Hard 
chrome plated bodies and piston rods are 
standard, at no extra cost. Wide range of styles, 
- d . — " é : , capacities . . . 64,000 combinations of the shelf! 

y raulic Positioning - Write for bulletin SM-155-3. The Tomkins- 


Johnson Co., Jackson, Mich. 


) ) Air (to 200 P.S.1.) .. . and New Self-Aligning 


CIRCULAR HEADS WITH THE RODS 


Self- ontained, manual-hydraulic 
Positioning devices are called 
Hydra-1 rols. Units feature smooth, ‘ 
infinite ontrol and sensitive feel; ae  /a0% 

Positive stroke in both directions: (ara \r-2) f sree | 
ae Ris cetinae. wo) FOR 08) / sonees ' TOMKINS-JOHNSON 


npensation for leaks and rote mannan: = PTT TIM LL LLL a ee 


MEETS WITH ALL JIC RECOMMENDATIONS 


no lag 
Matic « 


r Circle 606 on Inquiry Card 
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other changes in fluid voly 
both ends of the stroke. 
Hydra-Trols are used 


me at 


HERE’S WHY CARTER CAN OFFER 
IMMEDIATE DELIVERY 


ANY BORE SIZE © ANY MOUNT e ANY STROKE 


in hy- 


draulic valves on presses. tube 
bending machines, roll mills. ete. : 

for the control of throttle. mix- 7 
ture and spark on production and § N . 
experimental engine test stands: | 


in marine engine controls; in slit- 


2 | i aa | ting machines, winch control and 7 
a air and gas butterfly valve cop. + 

| " | trol. Remote control units do not 

| | depend on either outside power 





or spring return. Trimount In- Var 
AIR OR HYDRAULIC | strument Co., 3119 W. Lake St. 
A , | Chicago 12, Ill. Us 
ee £ ait 
i" . Circle 456 on Inquiry Card Ing 
( y. spe 
j it is 
rem 
new 
Volt 
plice 
clud 
the 
cont 
4 . Y fas . ing 
100% EXPANSION OF FACILITIES a4 iy % on Ze Me 
Carter is geared to give service. We have aA ae ee 7 
increased our plant capacity to handle “a 4 ae 
orders on an IMMEDIATE DELIVERY = Gee elec 
basis. R oP AR T 
: ee ' sing 
THE EXCLUSIVE CARTER DESIGN , | oom 
Carter cylinders are designed for fast , ya ee te 3 
production and immediate off-shelf ; sai 
assembly from standard parts. ay es - 
— ; ig — anc 
THREE SHIFT OPERATION = = swit 
Carter produces around the clock. Your m (of | 
order for cylinders is in process in a ° full 
matter of minutes after we receive it. Reset Timer eacl 
Beckie ™ Pro 
SPARE PARTS AND SERVICE Synchronous motor driven reset Dax 
Carter maintains complete spare parts timing device trips its three sets : 
and a ay engineers in 40 dif- of contacts closed or open after 
ferent locations throughout the United ateliie 6 interval. Start- 
States, Canada, and Mexico. an adjustable time interval. — 
ing and resetting of HA4 Series 
PHONE 24 HOURS A DAY Microflex reset timer is electrical- 
Call in your order any time of the day ly controlled. Timer’s threaded wi 
or night. Carter will take your order axle and pinion allows accuracies ~ 
and begin processing it right away. a to -+1/60-second on a 20-second 4 
If you need cylinders fast, try us today. dial. More than 100 timer operat- 
Phone Lansing, Illinois, GRanite 4-3305 Maye ing combinations are available. 
or Chicago, BAyport 1-7186 VALVE TYPES Devices are available for time 
eae ranges from 0.3-second to 120 hr 
N 7 N : : a 
rags ape ng yee Timer has a terminal pan with 
tn the terminals in one row, making 
for ordering Carter the device easily adapted to plug- Ro 
Ova a eli Me Tlie i et . Ss . 4 J 
of any kind. Complete in connection. Plug-in k = are 
with spore parts data e°@ ‘ , 
besser ei yoo fe ve available for this purpose D ad- s 
dition, the terminal panel may be a 
rotated in a matter of seconds t© J - 
2977 Bernice Road © Lansing, Illinois (Chicago Suburb) rewiring of any kind. Ea Sig- and 
AIR CYLINDERS © AIR VALVES © HYDRAULIC CYLINDERS nal Ceee.. Moline, 1 sou 
ROTARY ACTUATORS @ SPECIAL CONTROLS P+» ce 4 are 
Circle 457 on | Car 
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Variable Transformers 


Used for any application involv- 
ing the control of heat, light, 
speed, power and voltage where 
it is desirable to operate a unit 
remotely or by instrumentation, 
new devices are called Adjust-A- 
Volt variable transformers. Ap- 
plications for motorized units in- 
clude the controlling of speed with 
the speed of the line by remote 
control means, automatically rais- 
ing or lowering voltage for various 
tests by means of instruments con- 
trolling the variable transformer, 
and applications in aircraft and 
electronics industries. 

Transformers are available in 
single or up to six ganged as- 
semblies. Operation is from 0.35 
to 28 kva at 115 or 230 v. All 
units are equipped with clockwise 
andcounterclockwise limit 
switches. Four standard speeds 
of 6, 13, 26 and 45 seconds for 
full range travel are available on 
each model. Standard Electrical 
Products Co., 2240 E. Third St., 
Dayton 3, O. 

Circle 458 on Inquiry Card 


Rotary Air Pumps 


Suitable as original equipment 
*n automatic machines, industrial 
instruments and controls, printing 


and photoengraving equipment, 
aid as portable laboratory air 
Sources, three rotary air pumps 
‘re of integral motor design. Re- 
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duction in weight is one of the fea- 
tures of new pumps. Units have 
the rotor mounted directly on the 
shaft of a G.E. motor. 

Model 0211 with 1/6-hp motor 
weighs 22 lb and has a resilient, 
rubber cradled motor mount for 
quieter, more vibration-free op- 
eration. It delivers up to 1.3 cfm 
of free air at 1750 rpm, with vac- 
uum to 27 inches or pressure to 
25 psi. Model 0321 delivers up to 
2.2 cfm with 144-hp motor. Vacuum 
is produced to 28 inches, pressure 
to 25 psi. Model 0521 delivers 
larger air volume to 3.8 cfm with 
1/3-hp motor. Bulletin VP-356-8 
describes the units. Gast Mfg. 
Corp., Benton Harbor, Mich. 


Circle 459 on Inquiry Card 


Solenoid Valve 


Primarily designed for ac appli- 
cations (both pressure and vac- 
uum), two-way, direct solenoid 
controlled valve features in-line 
construction for easy inspection 
and servicing. All control parts 
can be removed in one small as- 
sembly by loosening one hexagonal 
nut. Normally closed valve is 
available in standard pipe sizes 
from % through 2 inches. Having 
only two moving parts, it assures 
positive, high-speed action with 
short plunger travel. Noncorro- 
sive throughout, the valve can be 
controlled by a relay or limit 
switch. It can be mounted in any 
position and operated continuous- 
ly without harm to the valve or 
the solenoid. Airmatic Valve Inc., 
7317 Associate Ave., Cleveland 
9, O. 

Circle 460 on Inquiry Card 


Hydraulic Regulator 


Well suited for relief and re- 
ducing valve applications involving 
lever or butterfly valves, self-con- 
tained hydraulic regulator is also 
employed for the control of fluid 
flows and as a remote valve posi- 
tioner. Called the Powerpack Regu- 
lator, the unit can be used on liq- 
uid level applications, feed water 
pumps, steam pressure reducing 
stations for pressure control, flow 
control, antisurge governor for 
blower installations and many 
other places where it is particular- 
ly effective because of the high 
power corrective action which it 
develops. 

Power is greatly increased near 
the closed position of the valve 
and gives the extra power needed 
to shut valves tight or break stick- 
ing valves loose. Askania Regula- 
tor Co., 240 E. Ontario St., Chi- 
cago 11, Il. 

Circle 461 on Inquiry Card 


Tubing Connector 


Effective connector for joining 
tubing to tubing, or tubing to 
various kinds of equipment is 
called the Split-Flange Connector. 
Design of the device has been used 
on aircraft and ordnance equip- 
ment to keep hydraulic tubing con- 
nections leakproof and safe, re- 
gardless of shock or vibration. Con- 
nections are unaffected by twist- 
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ing and turning of the tubing. 

In the simplest connection, (that 
of joining a piece of flared end 
tubing to a part with a tapered 
shoulder) the connector consists 
of a pair of split flanges, one sleeve 
with a shoulder, and four bolts, 
nuts and lock washers. The split 
flanges are locked and are then 
tightened by the four bolts and 
nuts. For applications where ex- 
treme vibration may be encoun- 
tered, a wire lock may be used 
with the lock washers. Barco Mfg. 
Co., Dept. J-22, 501 N. Hough St., 
Barrington, Il. 


Circle 462 on Inquiry Card 


Rotating Limit Switch 


Jsed to limit the travel of elec- 
trically operated doors, conveyors, 
hoists and similar mechanisms, ro- 
tating limit switches also have ap- 
plication as pilot controls to op- 
erate solenoids of magnetic revers- 
ing starters or contactors. Switch 
has heavy duty pilot ratings to 480 
v and incorporates two single-pole, 
double-throw, snap action contact 
assemblies. Other features of the 
switch include: General purpose 
cast aluminum housing with re- 
movable cover plate on each side 
of the switch to provide complete 
accessibility for wiring; oil-lite 
bearings on the input shaft plus 
heavy duty worm and cam gears 
to insure long mechanical life; and 
easily accessible adjustments for 
cams and snap switches. Furnas 
Electric Co., 1128 W. McKee St., 
Batavia, IIl. 

Circle 463 on Inquiry Card 


Sine-Cosine Converter 


Eight-bit sine-cosine analog to 
digital converter consists of two 
disk type commutators with pick- 
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off brushes. Double-brush V-scan 
system is used to avoid ambiguity. 
Input shaft is scaled at 360 de- 
grees per revolution full scale in- 
put. No intermediate gearing is 
necessary. Coding is in continu- 
ous serial binary form in incre- 
ments of two to eight for values 
of the functions from zero to one. 
A ninth bit is included to enable 
the encoding of the value one. 
Instrument is coded such that 
each quadrant is divided into 257 
parts, each part representing equal 
values of the functions. Both sine 


and cosine values are simultane- 
Librascope Inc., 


ously available. 
Glendale 1, Calif. 


Circle 464 on Inquiry Card 





Fan Cooled Motor 


‘Featuring a double-end ventila- 
tion system, totally enclosed, fan- 
cooled motor operates in the size 
range from 50 to 200 hp. New de- 
sign employs two external cooling 
fans, one at each end, which draw 
cool, fresh air directly across each 
bearing, then drive it the length 
of the motor through large cooling 
tunnels cast in the walls of the 
main frame. The fans are de- 
signed to direct the air onto the 
bearing housing with considerable 
force, scrubbing away heat and 
maintaining uniformly cool bear- 
ing temperatures. The large, non- 
clogging tunnels, being integral 
with the frame walls, provide ef- 
ficient heat transfer to the air 


stream. In addition, each tunnel 
has a longitudinal fin to smooth 
out air flow and provide extra ra. 
diating surface. 

Each fan handles only half the 
air volume required, and since air 
passages are generous in size, the 
new motor is quiet in operation. A 
deflector at the end of each air 
passage directs the discharge air 
away from the cool air intake. 
Bearings are open type with pro- 
vision for regreasing and pressure 
relief without removing any part 
of the motor, should such servic- 
ing be necessary. Delco Products 
Div., General Motors Corp., Day- 
ton 1, O. 
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Flow Meter 


Particularly applicable in the 
pulp, paper and chemical indus- 
tries, magnetic flow meter is avail- 
able for 1-inch flow lines. The 
smaller meter offers all the ad- 
vantages of the larger instruments 
(2 inches and up)—overall ac- 
curacy of +1 per cent of full scale 
throughout the entire scale, no re- 
striction of flow, linear flow read- 
ings, and performance unaffected 
by pressure, viscosity, density or 
changes in conductivity of the 
flowing liquid. 

Unit consists of a nonmagnetic 
flow tube with an insulating liner 
containing flush mounted metallic 
electrodes and surrounded by an 
ac electromagnet. When a conduc- 
tive liquid passes through the 
tube, an alternating voltage is set 
up between the electrodes which 
varies linearly in proportion to the 
rate of flow. Lead wires from the 
electrodes transmit this voltage 
output to a Foxboro recorder, pro- 
ducing a chart record in appro- 
priate units of flow. The cevice 
permits accurate metering of the 
highly corrosive chlorine dioxide 
solutions used in the bleaching of 
paper pulp. Foxboro Co., Fox- 


boro, Mass. 
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AUTO 


reed Indicators 


Designed to fill a need for close- 
y coupled speed indicators to be 
sed on integral horsepower mo- 
ors and automatic machinery, 
\odel 5 tachometer is used on ro- 
tating machinery. The pancake de- 
sign provides a minimum of pro- 
trusion beyond the machine to 
which it is attached. It also pro- 
vides a sturdy mounting means. 
Damage from handling and from 
llisions with other equipment is 
thereby minimized. 
Device delivers 
vhose frequency 


an ac voltage 
and magnitude 
e linear with speed, making the 
lesign useful in controls sensitive 
to either frequency or voltage. The 


WORLD’S LARGEST 


generator sinusoidal voltage may 
be as high as 25v per 100 rpm and 
the frequency is 30 cycles per sec- 
ond per 100 rpm. No slip rings, 
brushes or contacts are used. Mod- 
el 5 is available for mounting with- 
in the frame of the motor or ma- 
chine, or for external attachment. 
WacLine Inc., 35 S. St. Clair St., 
Dayton 2, O. 
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Power Press Control 


Called the Trippit, new electric 
combination master control brings 
efficiency to the operation of pow- 
er presses, shears and brakes. For 
hand fed and secondary opera- 
tions, the piece part trips the press 
automatically. The press will not 
operate until the piece is properly 
and accurately nested. A second 
stroke cannot be obtained until 
the piece is removed and another 
blank inserted. Gaging is auto- 
matic, rejects are eliminated, and 
the point of operation can be 
guarded completely. With power 
shears, pedals become unneces- 
sary. Shearing starts automat- 
ically as soon as the material is 


HOPPER 


squared against the stops. 

On fully automatic setups, when 
the master control panel is set to 
repeat, the press will stop auto- 
matically when jamming occurs or 
the end of the strip or coil is 
reached. There is also a provision 
for automatic shutoff of the press 
after a preset count. 
made for 


Provision is 
photoelectric operation 
and safety, press overload protec- 
tion and of auxiliary 
equipment such as slide feeds. 
General Automation Corp., 
Broadway, Yonkers, N. Y. 
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Engineer's Fact File 


Cre 13 aie ee Ue Vie ate Ss 
Mercury Plunger Relays 


For all loads up to 60 AMPS or 5 HP. 


Send for 


FREE 
FACT FILE 


and 30 day 
test 
details 


fx; 


Think of it! With a 45 Cu. Ft. Hopper FEEDALL 
Model 2500B elevates parts and feeds them thru 
multiple chutes to assembly lines or production 
machines Huge hopper saves storage space — prevents 
floor cluttering. 

ork Range: Rolling Parts 5” in dia.; 3/16” to 114” long. 

Sliding Parts 3/16” to 2” in dia.; 6” long. 

‘te Specifications on request. In writing advise 
Purposes for which automatic feeds are required. 


gue grgnnie De sere 





*® 35 Millisecond Fast Action! 


* Installs in one minute! 


- ah deus ddan eT aii t+ 
* No maintenance recuired 


*® No pitting! No sticking! No corrosion! %* No Sparks! 


Com pl é 


Solves your relay problems once and for all 


1 ae EBERT ELECTRONICS CORP. 
a YY Bee 


SHBY, OHI | 212-39 Jamaica Ave., Queens Village 28, N. Y. 
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Hydraulic Cylinders 


Used for pressures to: 2000 psi, 
line of hydraulic cylinders is iden- 
tified as Logan Supermatic. Seven 
bore sizes, from 11% to 6 inches, 
are available; maximum stroke is 
72 inches. Cylinders are provided 
in five mounting styles: Foot, 
trunnion, centerline, flange, pivot 
and manifold with interchanging 
covers to permit multiple mount- 
ing combinations. Piston rods are 
of highly polished steel to assure 
minimum friction and maximum 
packing life—available in either 
standard or heavy duty size in 
both male and female. Ports are 
unobstructed and can be relocated 
to any 90-degree position by rotat- 
ing cylinder covers. Cushioning is 
available for either or both cylin- 
der ends as specified. Logansport 
Maciaine Co. Inc., Logansport, Ind. 

Circle 469 on Inquiry Card 





Power Relay 


Motor starting, heater loads and 
heavy industry control systems are 
among applications of 25-amp 
heavy duty power relay. Unit is 
compactly designed to meet space 
limitations yet its electrical char- 
acteristics are equivalent to bulk- 
ier, heavier power controls. In 
addition to switching heavy cur- 
rent or high voltage loads, relay 
incorporates a _ patented inter- 
changeable coil feature. By re- 
moving two accessible screws, the 
complete coil assembly can be re- 
moved and replaced quickly by a 
coil of the same or different value 
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ranging from 6 to 230v ac. Con- 
tacts are heavy duty type and are 
rated at 25 amp continuous duty, 
at 230v ac, with 75 per cent power 
factor load. Standard unit is 
double-pole, double-throw. Guard- 
ian Electric Mfg. Co., 1621 W. 
Walnut St., Chicago 12, IIl. 

Circle 470 on Inquiry Card 


Flat Type Motor 


Developed for use in the ma- 
chine tool and equipment indus- 
tries for operating turret lathes, 
punch presses, milling machines, 
pumps, oil burners, exhaust sys- 
tems and similar applications 
where there is a minimum of space, 
motor features flat type construc- 
tion. Providing maximum horse- 
power with minimum size, the mo- 
tor, in totally enclosed fan cooled, 
or totally enclosed nonventilated 
design, weighs less than standard 
motors. Unit is of standard radial 
design, constructed like conven- 
tional squirrel cage motors. Rotor 
weight of the motor is evenly sup- 
ported between two ball bearings. 
_ Operating at 208, 220 to 240, or 
550 v, two or three-phase at 60 
cycles, continuous or intermittent 
duty, motors are available in rat- 
ings ranging from 1/3 to 71% hp. 
Diehl Mfg. Co., Finderne Plant, 
Somerville, N. J. 

Circle 471 on Inquiry Card 


Sem 
nO 


Tiny Impulse Generator 


Designed to convert mechanical 
motion to an electrical signal with- 


out mechanical contact, midget 
impulse generator provides an ae. 
curate means of measuring, count. 
ing or detecting movement, vibra. 
tion or speed of a shaft or other 
part. The device, without any 
external excitation, produces an 
output frequency that is propor. 
tional to any movement of ferro- 
magnetic materials near its sensi- 


tive end. Built-in Alnico V magnet 9 


furnishes self-excitation. 


Directly, or with suitable ampli- 


fiers, relays, voltmeters, frequency 


counters, etc., the midget impulse | 
generator may be used to indicate | 


electrically the speed of shafts, 
vibration of parts, angular or 
linear position of pins, wheels, 


levers, cams, slots, holes, pistons, 7 
etc.; and to serve as a tachometer. ‘ 

Units are 3/8-inch in diameter 7 
and 1 inch long. Construction is 7 


such that they will stand operat- 
ing temperatures to 
MinAtron Corp., Belle Mead, N. J. 
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Control Thyratron 





Designed to provide reliability J 
and to offer equipment designers | 
three different base connections, ~ 


control thyratron is a 6.4-amp 
negative control characteristic unit. 
Models GL-6807, GL-6808, and 
GL-6809 incorporate element and 
envelope construction designed to 
provide maximum cooling to elimi- 
nate major causes of inoperation 
resulting in loss of factory time 
and possible damage to equipment. 


The GL-6807 has a pin-type base | 


and can be used interchangeably 
with the GL-5545. The GL-6808 
has flexible flying leads and the 
GL-6809 is made with spade lug 
terminals extending from the base. 

Because they carry high commu: 
tation factor ratings, thyratrons 
are well suited to motor trol 
and other inductive load circuits 
without cushioning. Units operate 
over a wide ambient temperature 
range (—55 to 70C) and ature 
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, quick-heating cathode (1 min- 
ite). New anode and grid struc- 
tures feature relatively large ex- 
nal surfaces which permit cool- 
ing by convection as well as radia- 
tion. Lower operating temper- 
ture safeguards against grid emis- 
jon. In turn, lower grid emission 
ermits elimination of an internal 
baffle. General Electric Co., Tube 
Dept., Schenectady 5, N. Y. 
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Digital Flow Indicator 


Tailored to fill the need for a 
production testing instrument com- 
pact enough to move from test 
bench to test bench for calibrat- 
ing flow meters and making actual 
fow measurements, complete digi- 
tal flow indicator system is pack- 
aged in one compact unit. The 
system combines the features of 
Berkeley's 7150 EPUT meter and 
424 preset counter to create a 
highly accurate digital instrument 
for measuring fuel flows. 

Front panel features a four-digit 
presentation reading directly in 
either pounds per hour or gallons. 
Direct flow rate indication runs 
from 0 to 9999 lb per hour. The 
time base may be selected from 1 
millisecond to 10 seconds, in incre- 
ments of 1 millisecond. Digital 
fow indicator includes complete 
‘est and flow totalizing qualities, 
and is engineered to operate with 
any impeller type transducer. It 
‘an be modified for use with two 
more different transducers. 
| Accuracy is +1 count, and time 
case stability is one part in 105 
short term. Binary decimal coded 
Cutput from the decimal counting 
pn Will operate any standard 
“gital recorder, in-line converter 
and readout unit, or data reduc- 
Won equipment. Berkeley Div., 
Beckman Instruments, Dept. 3639, 


9 , 
an Wright Ave., Richmond 3, 
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HIGH SPEED, HIGH CAPACITY 
SOLENOID VALVES 


“6” -TYP 


PATENTED VALVE 
CHAMBER CONSTRUCTION’* 


GASKETED COVER 
CHAINED TO VALVE 


RADIALLY PORTED 
HOLLOW PLUNGER 


SHOCK RESISTANT 
SOLENOID MOUNTING“ 


OVERRIDE BUTTON 
FOR MANUAL OPERATION 
| MOUNTING PLATE 


».- Offer many NEW advantages to make 
automation less costly and more dependable 


Conservatively rated at 600 cycles per minute for continuous 
operation, these new, high speed valves feature: 


1) SHOCK RESISTANT SOLENOID MOUNTING*®* available only in 
Quick-As-Wink design, reduces destructive hammering and 
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vibration, assuring greatly increased solenoid life. 


| 2) VALVE CHAMBERS formed by aluminum spacers held in accurate 
metal to metal end abutment** and sealed with “O” rings and 
“U” packers. 


| 3) HOLLOW, RADIALLY PORTED STAINLESS STEEL PLUNGER directs 
the flow through the valve. No lapped joints. 


4) GASKETED DIE-CAST COVER finned for cooling, held with captive 
screws and chained to valve. 


5) OVERRIDE BUTTON permits manual operation in case of power 
failure. 


| 6) SUB-BASE MOUNTING permits valves to be inspected — and 
| serviced if necessary — without disconnecting any of the piping. 


Available also in Double Solenoid, Lever 
| Operated and Pilot Operated Designs. 


Get full details about this outstanding new 
valve. Write for Bulletin No. 561—Today! 


**U S. Patent No. 2,645,450 


Quick-As-Mink 


Control Valves” 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mfd. by C. B. HUNT & SON, INC., 2072 East Pershing St., Salem, Ohio 
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*Patent Applied For 









129 


Self-release, greater grip, automatic alignment of 
ERICKSON MANDRELS speed small to large part loading 


Regardless of size, Erickson precision. 
expanding mandrels operate on Erick-| 
son’s famous double-angle principle that! 
not only assures guaranteed accuracy of 
.0005"’ TIR, but also makes mandrels 
self-releasing. They are available for air, 
hydraulic or manual operation. Special 
mandrel sleeves are designed to match 
various internal forms. aad 


SMALL ERICKSON MANDRELS play a big part in holding down production costs for 
leading bicycle parts manufacturer. Here you can see how Erickson drawbar-operated, 
precision expanding mandrels speed wheel hub loading for buffing operation. Ease 
of operation and instantuneous release have greatly speeded this quantify production 
holding problem. 


ERICKSON MANDREL ADVANTAGES 


® Instantaneous self-release greatly 
speeds loading and unloading 


® Greater holding power because grip 
extends over entire sleeve length... 
stops wobble and chatter 


e Guaranteed accuracy of .0005’° TIR 
* Each sleeve covers a range of 1/32" 


®Sleeves are interchangeable on 
mandrels of same series 


Are you bothered by a tough in- 

ternal holding problem? Then let us 

prove that Erickson mandrels speed 

production for lower unit costs. 

Give us a call today or write for ees 4 oe 

catalog K. re ae ENT 
ERICKSON MANDRELS speed large part handling, too. See how easily this heavy shovel 
gear, 24 inches in diameter, is being loaded for gear cutting at the Alten Foundry and 
Machine Works, Inc., Lancaster, Ohio. Larger shovel gears up to 61 inches in diameter | 
are handled just as easily. At Alten Foundry, using an Erickson mandrel, loading and 
automatic alignment require only 10 percent of the time required by plants using solid 
arbors and arbor presses. Even this large mandrel is self-releasing. Operator fatique is 
practically eliminated. 


FERiIcKkSsSon Toot Company 


COLLET CHUCKS + FLOATING HOLDERS + TAP CHUCKS + TAP HOLDERS ° AIR-OPERATED CHUC 
EXPANDING MANDRELS * SPECIAL HOLDING FIXTURES b 
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catalogs 


and literature 


Latest automation information. 


Barrel Finishing Systems 
Almco Div., Queen Stove Works 
Inc., Albert Lea, Minn.—12-page bul- 
letin Automated submerged type 
barrel finishing systems which pro- 
vide high production descaling, de- 
purring, grinding and burnishing, are 
described and illustrated in bulletin. 
Skip-Station system can simultane- 
ously process parts requiring different 
finishes; In-Line system is suitable 
for finishing parts of different kinds, 
requiring the same finish and proc- 
esses. Both feature automatic pro- 
graming and materials handling. 
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Industrial Hose & Fittings 
Aeroquip Corp., Jackson, Mich.— 
12-page bulletin—Socketless fittings, 
low, medium, and high pressure hoses; 
adapters and self-sealing couplings 
are covered in Bulletin No. 174. Or- 
dering information, installation plan- 
ning, assembly instructions, photo- 
graphs, and complete specifications 
for numerous models of each com- 
ponent are included. 
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Electromechanical Breadboards 

Servo Corp. of America, 20-20 
Jericho Turnpike, New Hyde Park, 
L. I., N. ¥.—16-page booklet—Com- 
ponents and three basic kits used for 
breadboard models of control or 
guidance systems, analog computer 
subassemblies, servomechanisms, mo- 
tor drives, gear trains, timers and reg- 
ulators are discussed in booklet. 
Items available include mounting 
boards, hangers, shafts, gears, coup- 
lings, adapters, clamps, clutches, dif- 
ferentials, cams, microswitches, pulse 
disks, load disks, limit stops, terminal 
assemblies, dial assemblies and hand- 
cranks 
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Precision Thermistors 

Fenwal Electronics Inc., Mellon St., 
Framingham, Mass.—12-page _bulle- 
titm—Used in electronic circuitry and 
electromechanical instrumentation, 
line of precision thermistors is de- 
scribed n Catalog EMC-1. Specifica- 
“ons and dimensional drawings of 
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various forms of thermistors, includ- 
ing beads, rods, disks, washers and 
built-up assemblies, are included. Dis- 
cussion and schematic circuit illus- 
trations of actual thermistor appli- 
cations are also given. 
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Spraying Guide 
Finish Engineering Co. Inc., 1115 
Cherry St., Erie, Pa.—36-page cata- 
log—Masks, vacuum plating racks, 
spray painting machines, mask wash- 
ers, automatic paint wipers, paint 
and wipe machine, painting fixtures, 
decorating screens, and production 
roller coaters are illustrated and de- 
scribed in catalog. [Illustrations in 
color show the parts which are proc- 
essed by different types of painting 
equipment. 
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Relief Valves 
Fluid Controls Inc., 1284 N. Center 
St., Mentor, O.—16-page booklet— 
Variety of basic relief valves includ- 
ing pilot, differential piston, guided 
piston, spring loaded and dual re- 
lief types is illustrated and described 
in booklet 551. Each type of valve is 
described with engineering drawings, 
performance charts, specifications and 
operating data. Separate section in 
booklet is devoted to factors to be 
considered in selecting the proper re- 
lief valve for a specific job. 
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Variable Speed Drives 


Allis-Chalmers Mfg. Co., 1205 8. 
70th St., Milwaukee, Wis.—44-page 
catalog—Selection tables for four 
types of variable speed drives are 
included in catalog 20P50, which lists 
four essential factors in drive selec- 
tion as: Hp requirement, desired 
center distance, rpm of driver and 
speed range of driven machine. In- 
formation on design features, drive 
principles, speed range table show- 
ing the variation in rpm when using 
two Vari-Pitch sheaves in combina- 
tion, and accessory equipment infor- 
mation are included. 
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For copies use card page 17. 


Thermocouple Assemblies 

Conax Corp., 7811 Sheridan Dr., 
Buffalo 21, N. Y.—28-page catalog 
High accuracy of measurement and 
control is provided by unshielded 
thermocouples discussed in Catalog 
1556. Conax thermocouple glands 
are used to seal the bare thermo- 
couples in any chamber operating 
above or below atmospheric pressures. 
Other _ thermocouple assemblies 
covered include Check Wells, which 
combine sensitive thermocouple with 
dial type thermometer; Speedwells for 
checking temperature gradients; 
packing glands, etc. 
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Automatic Can Making 
E. W. Bliss Co., 50 Church St., 
New York 7, N. Y.—16-page booklet 
Line of bodymakers, power formers 
and duplex seaming presses for me- 
dium and high speed can making 
lines is described in Catalog 36B, Sec- 
tion 3. High speed bodymaker which 
produces 450 cans per minute; high 
and medium speed bodymakers for 
round, square and rectangular cans; 
and high speed machine for dry pack- 
ages are illustrated. Design and con- 
struction features and dimensions of 
all machines in the line are given. 
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Trolley Conveyors 
Chain-O-Flex Corp., Franklin Park, 
Ill. — 8-page bulletin — Construction 
and design features of line of trolley 
conveyors are discussed and _illus- 
trated in bulletin. System features 
automatic lubrication and automatic 
take-up; individual trolley is able to 
carry up to 75 Ib without load bars 
or special attachments. Sketches il- 
lustrate stock vertical curves and 
horizontal turns which are available. 
Circle 484 on Inquiry Card 


Mass Spectrometers 

Consolidated Electrodynamics Corp., 
300 N. Sierra Madre Villa, Pasadena, 
Calif—16-page booklet — Electronic 
instruments which are designed to 
continuously measure the amount of 
the various constituents in a process 
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Stream are described in Bulletin 
1824B. General design, performance 
characteristics and ordering informa- 
tion on the mass spectrometers are 
given. Photographs and brief descrip- 
tion of typical applications are in- 
cluded. 
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Metal-Ceramic Receiving Tubes 


General Electric Co., Tube Dept., 
1 River Rd., Schenectady 5, N. Y. 
20-page booklet—Suitable for auto- 
matic assembly into electronic equip- 
ment, micro-miniature metal-ceramic 
receiving tubes are the subject of 
booklet ETD-1212-A. Tubes can be 
used in any electronic equipment re- 
quiring motion, high temperature, re- 
stricted space, automatic assembly 
and improved UHF performance. Tube 
features, specifications and applica- 
tion data are included in the booklet. 

Circle 486 on Inquiry Card 


Unloading Machines 

Sahlin Engineering Co. Inc., P.O. 
Box 289, Birmingham, Mich.—16-page 
booklet—Iron Hand is the name given 
to self-contained, fully automatic un- 
loading machine described in booklet. 
Information on the overhead Iron 
Hand, the portable model for floor 
operations, turnover and transfer ma- 
chines and other unloaders is in- 
cluded. Various types of gripping 
jaws that adapt the unloader to a 
wide variety of conditions are de- 
scribed. 
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Vibratory Feeder Equipment 
Vibratory Feeder Co., Erie, Pa.— 
8-page bulletin—Base power units, 
blank cast bowls and fabricated sup- 
ply hoppers are the types of feeder 
equipment covered in Catalog 5631. 
Photographs, specifications and ap- 
plication information of various feed- 
er devices are included. 
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Cable Conveyor System 
Tipp Mfg. Co., Tipp City, O.—36- 
page catalog—Information needed to 
order and install a cable conveyor 
system, including a plan for layout 
of the system, is given in tabbed cata- 
log. Automatic safety controller which 
provides warning and prevents dam- 
age from abnormal load conditions on 
electrically driven conveyor systems 
is also described and _ illustrated. 
Eight-step installation procedure; en- 
gineering specifications; formulas 
for calculating cable tension, corner 
loads and shaft stresses; and work 
clearance charts are included. 
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Underdrive Presses 
Danly Machine Specialties Inc., 
2100 S. Laramie Ave., Chicago 50, 
Ill_—32-page catalog—Used for vol- 
ume production of large stampings, 
automobile and major appliance body 
sections, etc., line of single, double 
and triple-action underdrive presses 
is the subject of illustrated catalog. 
Construction features of the presses 
are shown; specifications and dimen- 
sions are listed; press accessories 
such as bolster plates, dual air valve, 
etc. are described. 
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Data Handling Systems 
Berkeley Div., Beckman Instru- 
ments Inc., Dept. 3650, 2200 Wright 
Ave., Richmond 3, Calif.—8-page bul- 
letin—Engineered systems for data 
reduction, data handling, data log- 
ging, industrial measuring and re- 
cording, and industrial process con- 
trols are described in Catalog C-703. 
Three analog computers and four 
components for control systems are 
outlined. Amplifiers, electronic multi- 
pliers and function generators are 
covered. 
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Machine Tool Power Unit 
Ex-Cell-O Corp., 1200 Oakman 
Blvd., Detroit 32, Mich. — 20-page 
booklet—Quill type hydraulic power 
units which are used in step drilling 
and other machining operations are 
the subject of booklet 45352. With 
power units, automatic drilling of 
deep holes is possible. Illustrations 
of units being used for feeding and 
rotating cutting tools are included. 
Engineering data, specifications and 
examples of typical applications are 
also given. 
Circle 492 on Inquiry Card 


Index Tables 

Ferguson Machine & Tool Co., P. O. 
Box 5841, St. Louis 21, Mo.—26-page 
catalog—Precision indexing at high 
speeds for large volume production is 
provided by line of index tables and 
rotary transfer machines described in 
Catalog 301. Line, including dial 
sizes ranging from 12 to 120 inches 
with from four to 36 stations, fea- 
tures precision without auxiliary lock- 
ing methods, and production speeds 
up to 30,000 pieces an hour. Power 
and drive assemblies, electrical con- 
trol panels, dial clamps and _ tool 
mounting plates are also illustrated 
and described. 
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Steel Strapping 

Acme Steel Products Div., Acme 
Steel Co., 2840 Archer Ave., Chicago 
8, Ill.—_-44-page catalog—Used for re- 
inforcing, palletizing, bundling, bal- 
ing, tying and throughout the entire 


materials handling industry, flat stee) 
strapping is discussed in comprehen. 
sive catalog. Smaller, lighter sizes of 
steel strapping called Steelstrap; and 
the larger, heavier sizes, called Unit- 
Load Band, are illustrated with acces. 
sory tools and applications covered, 
Numerous application photographs 
illustrate variety of uses for steel 
strapping in automatic and semiauto- 
matic installations. 
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Hydraulic Power Unit 
Crescent Tool & Machine Co. Inc., 
1780 Southfield Rd., Lincoln Park 25, 
Mich.—12-page bulletin—Designed to 
provide economy for removing metal 
with rotating tools, Style Q-9 hy- 
draulic power unit is discussed in 
bulletin 54. Electrical controls, feed 
strokes and control valves of the unit 
are illustrated and described. Other 
machine tool assemblies which are 
covered are: Automatic assembly ma- 
chine, seven-station automatic trans- 
fer machine, four-station indexing 
machine, etc. 
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Variable Pulleys 
Lewellen Mfg. Co., Columbus, Ind. 
—18-page booklet—Designed to pro- 
vide speed adjustability to motors and 
machines, variable pulley drive is de- 
scribed in Catalog 60A. Drive con- 
sists of a variable pulley, variable 
belt and adjustable base. Combination 
pulleys for different applications, and 
charts giving ratings of several vari- 
able pulley models are included. 
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Industrial Trucks 
Automatic Transportation Co., 149 
W. 87th St., Chicago 20, Ill.—16-page 
booklet—Line of electrically driven 
industrial trucks which ranges in size 
from operator led models to fork and 
ram trucks capable of lifting loads 
up to 100,000 lb is described in new 
booklet. Series of gas-powered trucks 
with electric transmission which elim- 
inates need for clutches, gears, over 
drive or hydraulic torque converters 
is covered. Specifications of various 
models, their aisle width and turning 
radius are given. 
Circle 497 on Inquiry Card 


Recording and Controlling Units 


Bristol Co., Waterbury 20, Conn.— 
64-page catalog—Electronic poten- 
tiometer and bridge instruments for 
recording and controlling are covered 
in catalog P1245A. Instruments dis- 


cussed include recorders, au! matic 
controllers, single and multiple vari- 
able recorders, sensing elemen's and 
special attachments such as resist- 
ance bulbs, magnetos, photocells, 
conductivity cells and freque! con- 
verters. Equipment in which por’ 


ments have been incorporatec 


AUTOMATION—Octo!«' 1956 






tee pce 


Se eS 


a) 










. 
Proxi 
Doel 
ell | 
Field 
yamph 
yhere 
presen 
physic 
imity 
PS. D 
plicati 
wions 
nclud 

















Auto! 
Des’ 


Fulto1 







Lge 
hich 
gratec 
factor 
Analy 
f pre 










Autom” 













































srain gages, viscosity meters, thick- 
ass gages and gas analyzers. Prin- 
sles of yperation, specifications and 
phs are included. 

Circle 498 on Inquiry Card 


° ° 
proximity Switch 
Doelcam, Div., Minneapolis-Honey- 
1 Regulator Co., 1400 Soldiers 
ried Rd., Boston 35, Mass.—2-page 
mphlet Used for applications 
ere it is desirable to detect the 
a sence of a ferrous object without 
pysical contact, Model T-271 prox- 
nity switch is described in Bulletin 
ps ‘Diagram illustrates typical ap- 
ication, and performance specifica- 
ns and installation drawings are 
uded 
Circle 499 on Inquiry Card 


jutomation Engineering 
Designers for Industry Inc., 4241 
ton Parkway, Cleveland 9, O.—6- 
pamphlet The five phases 
jich are covered by DfI in an inte- 
ited approach to the automatic 
‘actory are described in pamphlet. 
inalysis of market trends, redesign 
f products for automation, design of 
itomatic machines, flexible mate- 
ils handling equipment, and design 
f central control mechanisms are 
iscussed 


Circle 500 on Inquiry Card 


Tool Control Systems 
Seibert & Sons Inc., Chenoa, Ill.— 
page pamphlet—Unit which in- 
ides tool holding board, bench, cy- 
meters, adjustable adapters, gages 
nd fixtures is described in pamphlet. 
Advantages of tool control system 
we its facility for storing preset du- 
plicate tools at the machine, reducing 
lowntime and assuring efficient use 


f t 0ls 


Circle 501 on Inquiry Card 


Dial Feed Machine 


National Electric Welding Machines 
0, 1846 Trumbull St., Bay City, 
“ich—4-page pamphlet—Loading, re- 
sistance welding, hydraulic reaming, 
nopper feeding, pressing, hot upset- 
ung and hollowing milling are per- 
formed on brake backing plates by 
lial feed machine described in Weld- 
ng News, Vol. 10, No. 1. TIlustra- 
uon and brief description of the ma- 
une are included. 


Circle 502 on Inquiry Card 


Automatic Indexing Table 


Pratt & Whitney Co. Inc., W. Hart- 
_ ] mn.—2-page pamphlet— 
‘tomatic angular positioning is 
wable for inspection, calibrating 
- machining jobs through 42-inch 
‘ary table with automatic indexing. 
~perating -haracteristics, specifica- 
“ns and photographs of the table 

“e Included in Circular No. 594. 
Circle 503 on Inquiry Card 
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ONE OF A SERIES —depicting guidance ‘‘Yesterday, Today and Tomorrow” 


navigation is a problem 


From the ancient Chinese comes one of the earliest known directional devices. 
Not the magnetic compass of legend, but a mechanical compass with differential 
gears for maintaining a constant south-pointing position. It was used by Yellow 
Emperor Hunag Ti about 2634 B.C. to guide his armies across the vast steppes 
leading to the sunny, fertile lands of the south. 

Many forms of navigation have been developed since, each system requiring 
greater scientific knowledge. One of today’s systems is inertial guidance, a complex 
integration of electronics and servo mechanisms utilizing the best that present 
technology can provide. 

At Bell, problems in navigation or guidance have been answered in many 
ways . . . missile guidance systems . . . a recovery system used in several missiles 
...and a landing system for aircraft in all types of weather. 

Bell offers an unparalled opportunity to the progressive engineers who desire 
assignments that demand creative thinking. Engineers with a B.S. or advanced 
degree in: 


SERVO SYSTEMS ENGINEERS 
MAGNETIC AMPLIFIER SPECIALISTS 
TRANSISTOR APPLICATION SPECIALISTS 


DIGITAL COMPUTER DEVELOPMENT 
SPECIALISTS 


D 
ELECTRONIC DEVELOPMENT ENGINEERS D 


Os irere CORPORATION 


P.O. Box 1 
Circle 617 on Inquiry Card 


please contact 


MANAGER ENGINEERING 
DEPT. D. PERSONAL 


Buffalo 5, N. Y. 
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RL CRMC EUG a ic 
e: Lines Would You Stock to 
RUNS a Ue iy 


At General Electric’s Major Appliance Division in Louisville, 
Ky., this resistance welder fabricates cooking range bodies. 
160 hydraulic lines are used on the equipment that posi- 
tions each range body as it feeds through the welder. 

G. E. maintenance men can replace any worn hose line 
from a surprisingly small supply of Aeroquip bulk hose 
and reusable fittings. It takes only minutes to assemble 
the hose and fittings using ordinary shop tools. 

In your plant, too, the Aeroquip bulk hose method can 
save replacement time and eliminate the need for stock- 
ing pre-assembled hose lines. Check your Yellow Pages 
for your local Aeroquip distributor or write us. 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 15, ONTARIO ; 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABR 
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COMPUTERS IN MACHINE TOOL CONTROL 


IN THE PERIOD since World War 
II, automatic computing machines 
and their accessory devices have 
contributed materially to advance- 
ment in many different kinds of 
endeavor. A decade ago, these 
machines were designed for and 
applied to the solution of problems 
in the major scientific research 
and engineering development pro- 
grams. Later, government agencies 
and large industrial concerns ex- 
plored the possibilities of these 
machines for solving problems in 
accounting, inventory control, 
management, production schedul- 
ing, record keeping, data process- 
ing, and many others. In all of 
these areas computing machines 
are being used successfully and 
development work continues to ex- 
tend their usefulness. 

More recently, these machines 
and special devices involving simi- 
lar principles of operation have 
appeared for the control of ma- 
chine tools. Computer-controlled 
machines are making production 
more automatic, and, consequent- 
ly, are influencing the advance of 
automation. 

To some, automation implies the 
control of individual machine tools 
by computing machines. To others, 
automation concerns the entire 
factory, and computing machines 
‘ssume a major role both in the 


open lo p 
The input 
by the c 
to produx 


control system. 
signal is amplified 
ntrolling amplifier 
the output signal. 


Fig. 1—Block diagram of an [ 
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By J. JAMES STONE, Jr 
Assistant Chief of Electrical Engineering Div. 
Battelle Memorial institute 


office and on the production line. 
The latter concept involves the 
completely automatic flow of mate- 
rial from the input of raw mate- 
rials to the output of the finished 
product. Production would be 
scheduled automatically in accord- 
ance with the demand. Except for 
oil refining, chemical process 
plants, etc., in general the physical 
realization of this automatic fac- 
tory is not in the immediate future. 
Progress is being made, however, 
in the development of techniques 
and methods for controlling in- 
dividual machine tools and regulat- 
ing the flow of materials in hard 
goods production. 

Before machine tool manufac- 
turers and designers may intelli- 
gently evaluate the impact of this 
technology upon their own field, 
it is essential that the basic op- 
erating principles of these devices 
be studied and understood. To 
many, a computer consists of large 
black boxes with a myriad of panel 
lights and controls. These are 
envisioned as being designed part- 
ly by witchcraft and partly by 
chance and capable of performing 
all sorts of mathematical magic, 
maybe even original thought. With 
such devices, it would be but a 
matter of time and machine train- 
ing before these robots would re- 
place skilled labor and assume a 
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Input signol 
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Amplifier> eee 
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responsible role in both labor and 
management. 

Luckily, this concept of com- 
puters is not true. These machines 
are based upon simple logic and 
perform fundamental operations at 
a great rate of speed. Of course, 
no original thought by these ma- 
chines is possible. They perform 
fundamental operations in a pre- 
determined fashion as prescribed 
by the machine operator. 


Classification of Computers 


Depending upon the form and 
nature of the information handled, 
computers may be divided into two 
major categories. The distinction 
between these two categories may 
be explained by a _ hypothetical 
blueprint that might be given a 
machinist to show him how a cy- 
linder is to be machined. Two 
methods are employed to convey 
to the machinist the concept of 
the size of the cylinder. First, 
the drawing is made to scale so 
that the physical distance in the 
drawing bears a definite relation- 
ship to the finished dimensions of 
the piece. By means of a ruler or 
scale, the machinist may, if he 
chooses to ignore the numerical 
dimensioning, measure the dimen- 
sions in this sketch and determine 
the approximate physical size of 
the finished article. By this meas- 
urement, the machinist converts 
the distance along the sheet of 
paper into a numerical quantity. 

Displaying the numerical quan- 
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Fig. 2—Closed loop control system. 
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tion which tends to keep input and output signals reconciled. 


tity on the drawing is the second 
method of conveying to the ma- 
chinist the physical size of the 
article. It may be noted that in 
the process of measurement, the 
machinist converted the concept 
of distance on the drawing to 
numerical form and so changed the 
first method of conveying size into 
the second. 

In preparing this drawing, the 
draftsman has complete freedom in 
varying the distance between the 
lines representing the outer di- 
mensions of this cylinder. The 
distance between these lines may, 
therefore, be described as being 
continuously variable. The numeri- 
cal quantity used to describe the 
dimension, however, is not con- 
tinuously variable — representa- 
tion of dimensional changes is by 
discrete steps. 

Computers that handle informa- 
tion as continuous variables are 
referred to as analog computers. 
In general, the magnitude of a sin- 
gle quantity in a computer, such 
as the magnitude of a voltage or 
current, represents the magnitude 
of the information being handled. 
A computer that handles and op- 
erates upon information of a dis- 
crete variable type is called a 
digital computer. A single quan- 
tity, such as a voltage or a current, 
is not used in a digital computer 
to represent the entire magnitude 
of the information handled. In 
the majority of cases, voltages and 
currents are limited to being either 
present or absent, on or off, and 
can exist in the computer in only 
these two states. A combination 
of a large number of these quan- 
tities is employed to represent the 
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numerical quantity being operated 
upon. A four-decimal digit num- 
ber may require as many as 16 of 
these voltage variables for its rep- 
resentation within the computer. 


Digital Versus Analog 


The majority of modern control 
systems utilize continuous varia- 
bles and employ analog type com- 
putational systems. Servocontrol 
systems exemplify this type of 
system. 

As the links become available 
for the inclusion of a digital com- 
puter as a portion of a control sys- 
tem, a debate arises regarding the 
relative merits of analog and 
digital. Many factors influence 
the decision as to which machine, 
the digital or the analog, performs 
best in a given application. These 
factors include such considerations 
as accuracy, flexibility, complexity, 
and reliability, and these must be 
evaluated in terms of ultimate 
cost. Each consideration depends 
upon the specific application and 
those that may be important under 
one set of conditions may be ne- 
glected for others. 

Accuracy, for instance, is nor- 
mally considered as being con- 
siderably greater for digital com- 
putations than for analog computa- 
tions. This comes from the fact 
that a large number of digits may 
be used to represent a numerical 
quantity to a high degree of pre- 
cision. However, some error is 
introduced in each basic operation 
in a digital computer where round- 
off of results occurs and for a 
large number of such operations, 
the roundoff errors may accumu- 





Difference between input and output signals is basis for correc- 


late. Furthermore, the availability 
of 10 digits does not provide as- 
surance that these digits will be 
used in an effective manner. It is 
possible, for example, to use 10 
digits (as 0.0000000561) where 
only the latter three carry any 
significance. 

In general, however, the over- 
all accuracy of an analog com- 
puter system is limited and may 
be of the order of 0.1 per cent of 
the full scale value of the variable 
concerned. The accuracy of a 
digital system is limited by the 
digit capacity, but this capacity 
may be extended easily by adding 
additional circuit elements. 

Flexibility and complexity may 
be determining factors. Certain 
operations may involve the storage 
of information and a recall of this 
information at a later point in the 
cycle. A digital system provides 
memory without leading to com- 
plex circuits arrangements. Ability 
to control the operating features 
of a digital computer by means of 
numerical input information may 
lead to a greater degree of flexi- 
bility. On the other hand many 
analog systems may be simply 
constructed and may cost far less 
than the barest minimum of digital 
computing equipment. 

Reliability, or dependability, be- 
comes a more serious problem 4s 
the complexity of a system 
creases. Digital computers invo! 
many circuit components anc 
very low probability of failu 
required of each to assure pr 
operation over extended pe! 
Many errors produced by © 
failure in a digital compute! 
difficult to detect and ma 
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yrious in their consequence. 
jnalog computers, on the other 
hand, more frequently result in 
mplete failure of the machine’s 
yeration because of the failure of 
, single component. These errors 
ze easily and quickly detected. 
prift in the operating character- 
istics of an analog computer pro- 
jyces errors of rather small magni- 
tude but these may affect the de- 
yendability of the results. 


Rasic Control Systems 


In designing or analyzing con- 
trol systems, two basic types are 
nsidered. The first of these, 
shown by the block diagram of 
1.1, is open-ended. In this sys- 
em, the input signal is amplified, 
r modified, by the controlling 
implifier to produce the output 
signal. The input signal may be 
nsidered to be a demand signal 
such as a demand for a given posi- 
tion, or a demand for a given 
speed. The output signal may be 
msidered as representing the 
hange to be produced in the ele- 
ment being controlled, such as a 
hange in its position or a change 
in its speed. In this case, the 
implifier is considered as contain- 
ng both the components for power 
mplification or control and the 
mechanism for producing the de- 
sired change. 


For the open-ended system, the 
accuracy of the change produced 
ompared to the demand depends 
ipon the calibration of the ampli- 
fier and the extent to which the 
implifier might drift. Likewise, 
the load conditions on the function 
being controlled may affect the 
mount of change produced for a 
given input signal. 


To overcome this difficulty in 
the open-ended system and to im- 
prove the overall accuracy of the 
system, a closed-loop system was 
leveloped. The nature of this type 
f control is shown as a block dia- 
sram in Fig. 2. The input signal 
‘or this cireuit connects with a 
*mparer circuit along with a por- 
‘ton of the output signal. The dif- 
‘erence between the two signals 
onnectec to the comparer is am- 
plified and used as the output. 
“or this reason, the amplifier gain 
should b sufficiently high to re- 
duce the required input from the 
‘omparer to a value below the 
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Star performers 
in automation . . . 


Automated plating: 


Buschman cable conveyor 


carries parts through clean- 
ing and rinsing operations. 


BUSCHMAN 


Automatic transfer of 

transmission part from 

roller to overhead ‘ 
Truck axle housings 
cable conveyor. . 
automatically discharged 
by types and sizes at 


pre-selected locations 


CABLE CONVEYORS 


* Low initial cost 


C-328-EWB 


* Trouble-free operation 


* Outstanding versatility 


long have made Buschman “Universal” Cable Conveyors 
industry’s first choice for everyday transportation of light and 
medium loads. 


Today ... for the same reasons . . . industry specifies Buschman 
Cable Conveyors for automated and semi-automated applications. 
Buschman facilities include the creative engineering “know-how” 
to design and produce such auxiliary equipment as dispatch and 
control centers . . . power-and-free in-process inventory control 

. automatic pickup, discharge and transfer equipment. . . and 
repositioning devices. 


Whether your problem involves automation or dependable every- 
day transportation, investigate the savings possible with Busch- 
man. Remember . . . when low-cost production is your goal... 
Buschman is your conveyor. The E. W. Buschman Co., 4544 Clifton 
Avenue, Cincinnati 32, Ohio. 


Write today for literature. 
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Fig. 3—Closed loop control system showing necessity for analog-to-digital and digital-to-analog conver- 


sion when input signal is in digital form and output signal in analog form. 


error limits imposed on the system. 
By this means the two inputs to 
the comparer are forced to be 
equal and the accuracy of the out- 
put signal becomes dependent upon 
the feedback circuit rather than 
upon the amplifier. 

Accurate control of motor speed 
often involves this second method 
of control. An electrical voltage is 
produced that is equivalent to the 
desired speed of the system. A 
second voltage is produced by a 
tachometer that is equivalent to 
the actual speed cf the system 
being controlled. The difference 
between these two signals is ampli- 
fied and used to control the volt- 
age source for the driving motor. 
By this means, if the output speed 
tends to increase, the difference 
signal is decreased and the volt- 
age applied to the control motor is 
reduced, thus maintaining an ap- 
proximately constant output speed. 

Feedback may occur in many 
other ways. The machinist, for 
example, provides feedback in a 
manual control system of a ma- 


chine tool. He measures the item 
being machined and adjusts the 
cutting tool to compensate for any 
error between the actual dimen- 
sions being produced and the di- 
mension desired. Computing sys- 
tems may provide feedback for 
control systems in more complex 
ways. 

One method by which a digital 
computer might be employed in 
control is shown in Fig. 3. In this 
system, a numerical input signal 
is placed in the upper storage unit. 
The output signal, as converted to 
numerical form, is placed into a 
second storage unit. The com- 
parer provides the computing cir- 
cuit with the difference between 
these two numbers. The computer 
then, through a process programed 
in advance by the operator, deter- 
mines the action to be produced in 
the controlled circuit. It is not 
necessary in this system that the 
output be proportional to the dif- 
ference signal at the input to the 
computer. It is necessary that the 
output action should be capable 


Fig. 4—The ratchet mech- 
anism (a) operates from an 
oscillatory motion of the 
lever to produce discrete 
steps in the motion of out- 
put shaft. The Geneva 
mechanism (b) produces a 
rapid quarter-turn of the up- 
per output shaft for each 
complete revolution of the 
input drive shaft. 


of being determined in some logical 
manner. In a hypothetical case, 
a package filling machine may be 
filling a package to a_predeter- 
mined weight with an assortment 
of ingredients. If each of these 
ingredients has a nominal weight 
differing from each of the others, 
it would be possible, after the 
weight of ingredients needed is 
measured, to compute the quantity 
of each ingredient so that the total 
weight added comes closest to that 
desired. The procedure for carry- 
ing out the necessary computations 
may be formulated into equations 
By including a computer in the 
control system for the filling ma- 
chine, the amount of feed for each 
ingredient may be immediately 
and automatically determined and 
the feeders actuated automatically 


Discrete Variable Machine Tools 


The majority of machine tools 
operate through continuous drive 
mechanisms and controls. The 
tool feed on a lathe, for example 
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noves continuously as the control 
crank is rotated. To employ digital 
control in these machines requires 
the inclusion of analog-to- -digital 
snd digital-to-analog converters as 
slements in the control system. 


Through the development of ma- 
nine tools that function in dis- 
rete steps, there is a possibility of 
simplifying the digital control of 
machine tools. The developments 
required include both intermittent 
motion of drive mechanisms as 
well as intermittent motion in the 
gnsing devices that provide feed- 
back for control. 

Mechanisms are presently being 
ysed that provide the required 
jrive from either an input shaft 
that moves continuously to a 
iriven shaft which moves intermit- 
tently or from an input shaft that 
moves intermittently to an out- 
out shaft which moves in a like 
manner. Two examples of these 
mechanisms are shown in Fig. 4. 


This paper serves as only the 
barest introduction to the broaden- 
ing field of computing devices and 
machines. The principles involved 
in their operation may carry out 
many varied tasks and solve many 
lifficult problems. Special purpose 
machines are rapidly appearing on 
the market that meet needs arising 
in industry. A punched paper 
tape controlled milling machine is 
me good example. But every ap- 
plication need not involve elabo- 
rate computing systems nor the 
ontrol of large machines. The 
rather small, analog-type, machin- 
ability calculator indicates what 
can be accomplished with a small, 
low-cost device to assist machine 
tool operations. 


Some of the devices provide as- 
sistance to the machine operator 
in carrying out his duties. Others 
convert ordinary machine shop 
tools into automatic, flexible ma- 
chines capable of turning out 
small-lot jobs at prices that could 
become competitive with larger 
lot, assembly line jobs. Thus, the 
job shop achieves some of the ad- 
vantages long enjoyed by the large 
production shops. This may come 
about without the job shop resort- 
‘Ng to development of or invest- 
ment in special machines for 
‘pecial jobs as has been the case in 
Detroit tomation. 


Final] large computing instal- 
ations have been directed toward 
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call in STANDARD conveyor 


Up-to-the-minute conveyor planning between automatic machines 
and control points is essential to gain the full benefits of automation. 
Your needs in conveyors — ranging from engineered systems of 


power and gravity types to single units can be met by Standard. 
Nearly 50 years of “package” conveyor application experience is 
available to you. Our engineers can choose from roller, belt, slat, 
chain, wheel, push-bar conveyors, spiral chutes and pneumatic tube 
systems, plus special portable types. 

If you have plans of any kind — adding to present facilities or 
completely modernizing with a new conveyor system — write and 
tell us what you make or convey. Or call your 
Standard representative listed in your classified 
phone book. Send for General Catalog — address 
Dept. EE-10 

STANDARD CONVEYOR COMPANY 


General Offices: North St. Paul 9, Minnesota 
Sales and Service in Principal Cities 


GRAVITY & Power Conveyors 


ROLLER © SLAT © WHEEL 
SECTIONAL © BELT * CHAIN © PUSH-BAR 
PORTABLE CONVEYOR UNITS: 
HANDIBELT © INCLINEBELT © EXTENDOVEYOR ©® UTILITY BELT-VEYOR 
HANDIPILER * LEVEL BELT © LITEWATE * HANDIDRIVE 
PNEUMATIC TUBE SYSTEMS 
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the solution of discrete problems 
and have gained a reputation in 
the scientific and engineering 
fields. Business has employed 
them to carry out routine clerical 
operations, prepare payroll vouch- 
ers, and the like. These have been 
one-shot operations upon discrete 
units of data. There has been no 
feedback or control involved. Use 
of these machines in jobs that per- 
mit or require control of some 
portion of a system is unusual 
whether it be a mechanical or an 
information system. As for any 
further innovation, it is impossible 
to foresee all the applications and 
ramifications that may be encount- 
ered. Large development programs 
are underway in many areas, but 
much more research and develop- 
ment are required to approach the 
full utilization of this technology 
in the field of control. 


From a paper entitled, “Intro- 
ducing Computers for Machine 
Tool Control” presented at the 
annual meeting of the American 
Society of Tool Engineers in Chi- 
cago, March 1956. 


POTENTIAL IN CANADA 


By J. J. BROWN 
Consulting Engineer 


Montreal, Canada 


EXAMPLES of high degrees of 
mechanization can be seen in many 
Canadian factories. Some of our 
petroleum and chemical plants 
have highly automatic continuous- 
flow processes. Others use a wide 
variety of electronic and other 
processes to control specific proc- 
esses. 


But, if we mean by automation 
a qualitatively different way of 
looking at all aspects of the pro- 
duction and distribution process, 
from product design through mar- 
keting, then it is no exaggeration 
to say that automation is unknown 
in Canada. This is too bad, be- 
cause Canada, with her economic 
situation, her job-shop industry, 
her tax laws, her high rate of 
population growth, her strategic 
location close to the United States, 
and with the broad nature of her 
engineering education, is in many 
ways ideally placed to become a 


‘‘OUR PACKMASTER DOES IT 
50 TIMES FASTER 
at 1/9 THE COST” 


REPORTS ONE AIRCRAFT MANUFACTURER 


Field representatives 
in Los Angeles, 


California 
counts .. 


Really saves money on small 
parts packaging. Packs, prints, 
. all on one compact 


machine needing less than 3’ x 
4’ floor space. Simple to change 
from one size to another. Feed- 
ing table has place for as many 
as 3 operators for complex packs. 
Makes many government speci- 
fied packages. Larger models 


available, too. 


Write to: 


PACKMASTER 
SALES COMPANY 


P. O. Box 3510 
Akron 10, Ohio 
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world leader in automation. Jp 
Canada, the gross national product 
per capital is in the range of 7( 
to 75 per cent of that in the U.S 
This means there is more room 
for the development of automation 
here. 

I have pointed out that the 
ideal seed ground for automation 
is not the large-mass production 
industry, but the job-shop. Here 
in Canada, virtually all our plants | 
are job shops. Moreover, simply 
because its plants and businesses 
are relatively small, Canada pro- 
vides an area in which new appli- 
cations of automation to manufac- 
turing, data processing, and so on. 
can be tried out on a small scale 
without disrupting large scale, 
closely integrated operations. 

Thus many Canadian plants that 
are subsidiaries of U.S. and U.K. 
companies are in an ideal position 
to try experimental plant and office 
automation here. They can draw 
on the parent company for funds, 9 
yet not have to meet all the con- § 
ditions required for capital expan- | 
tion in their home countries. More- 
over, test runs in Canada would 


| Sea 


METZGAR 
SAVES UP TO 
70% of HANDLING 
COSTS 


Conveyor systems to your specifications 
can be fabricated from standard and 
modified units at substantial savings. 


Our engineers are familiar with the best 
accepted practices in your industry. Ask 
us to recommend a practical installation 
that will help you meet the lower costs 
of your “conveyorized” competition. 
There is no obligation. 


MFRS. OF WHEEL & ROLLER GRAVITY 
& LIVE ROLLER CONVEYORS - POWER 
BELT CONVEYORS + SWITCHES - AC. 
CESSORIES & REEL DOLLIES 

GRAND RAPIDS 4, hha 
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be conducted a little out of the 
public eye, so that if they failed, 
(as experiments often do) the 
parent company would avoid un- 
favorable publicity. 

Automation is innovation, and 
innovation is risky. Canada is an 
ideal country for the development 
of inherently risky ventures, be- 
cause there is no tax on capital 
gains, and there is a climate of 
opinion favoring the taking of long 
odds for a large potential profit. 

Canada’s high rate of population 
growth, firmly backed by great 
raw material resources, is another 
reason why automation might de- 
velop very rapidly here. Between 
1939 and 1953 Canada’s popula- 
tion increased 30 per cent as com- 
pared with a 20 per cent increase 
in the U.S. Since we are going 
to be building new production fa- 
cilities anyway, it is relatively easy 
for us to introduce automation. 

Our strategic position close to 
the U.S. means that all the highly 
professional engineering of con- 
sent that goes on down there is 
brought to bear on us through 
US. newspapers and magazines. 
Reading about what the Americans 
are doing makes our executives 
stir uneasily, and wonder if they 
shouldn’t be doing something too. 

Not only do we have the stra- 


NEED FOR AUTOMATION 


tegic requirements, but we have 
the people. Perhaps because of the 
British influence on our educa- 
tional system, the training of Ca- 
nadian engineers is somewhat less 
narrow than in most U.S. schools. 
This makes graduates more hos- 
pitable to imaginative solutions to 
business and industrial problems, 
although an offsetting factor is the 
fact that the Canadian engineer 
has a less free hand in decision 
making than does his opposite num- 
ber in the U.S. 

Canadian scientists developed the 
first production tool controlled by 
electronic records; first ennunciat- 
ed the concept of recording com- 
plex human skills; published the 
first discussion of automatism in 
a national magazine. They have 
gained international recognition as 
pioneers in automation over the 
past ten years. Thus there is no 
real reason why we should be be- 
hind in this field. Quite the con- 
trary. With natural and political 
advantages on our side, and with 
well trained people, we could do 
work here that would be the won- 
der of the world. 

From a paper entitled, “Auto- 
mation, Men and Machines” pres- 
ented at the Annual Meeting of 
the Engineering Institute of Ca- 
nada, Montreal, May 1956. 


. one of this country’s problems is that its labor force is increasing 


at only half the rate of the general population. 


“Our 30-year-old man is in the heart of the nation’s labor force. He 
has too much work to do and it isn’t likely that he’ll get much help from 
other than engineers who can make his muscles and mind more useful. 
The low birthrate of the depression years and the death toll of World 
War II and the Korean action make it amply clear to economists that 
he’ll just need to become more efficient, or he will have to be provided 
the tools to enable him to be more efficient. 


“The labor force is increasing now at a rate only about half that of 


the general population. 
these, 2,600,000 were unemployed. 


In April the labor force was 64 million and, of 
It is this 64 million force which is 


increasing slowly while those in retirement increase more rapidly along 
with those not yet entering employment. 


“Each person in the labor force today handles the needs of himself 
plus 1.6 other people, while in 1940 each man handled his own needs 
plus 1.2 other people. Productivity just to maintain the status quo in 
material things has had to increase 33 per cent so far as it affects caring 


for 


people other than the individual himself or an overall productivity in- 


crease of 18 per cent just to maintain the 1940 status quo to include him- 


self 
wee K, 
in relative security as a nation . 


dent, General Motors Corp. 
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Because of the progress in manufacturing technology, he no longer 
needs to work 60 hours a week and more. 


He now works 40 hours per 


even while sustaining the very high standard of living we enjoy 
.’——Louis C. Goad, executive vice presi- 
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reset. Spring action kicks contacts apart. 
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42” round, shock-mounted movement, gosket- 

sealed, - 

Black Bakelite case, 42” rectangular. 

Clear Plastic cases, 22”, 3%” or 4/2” rec- 
tongular. 
Panel meters and indicating 
pyrometers also in rugged- 
ized-sealed, black bakelite 
or clear plastic cases. Write 
for new 40 page Catalog 
4A on meter-relays, meters, 

Model 255-C, 0-10 Pyrometers end automatic 
V DC $42.50 controls. 

Assembly Products, Inc., Chesterland 27, 

Ohio. HAmilton 3-4436 (West Coast: Desert Hot 

Springs 27, Calif. Phone: 4-3133 & 4-2453). 
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Qualified engineers and de- 
signers — Electrical, Chemi- 
cal, Mechanical expe- 
rienced in instrumentation 
design for the petroleum and 
petrochemicals industry, can 
broaden their professional 
responsibilities in our Chem- 
ical Engineering Department. 


Assignments include the ap- 
plication of automatic con- 
trol principles to a variety of 
plants from complete inte- 
grated refineries and chemi- 
cal processing centers to in- 
dividual process units of all 
types. Work includes engi- 
neering of instrument sys- 
tems, the selection, specifi- 
cation, and inspection of 
components, and startup of 
completed plants. 


Top salaries, fine facilities, 
profit - sharing retirement 
plan. Write to the head of 
our Personnel Department, 
Mr F B Stratford. 
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FOR 300, 600 AND 
1,000 LB. COILS 
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FROM STOCK 


No. 10 

Littell Motor 
Driven Automatic 
Centering Reel 
for up to 1000 
pound coils. 


Three sizes of 

Littell Reels, for 

300, 600 and 1000 

pound coils are now in stock for immediate delivery. 
Easy to load, they center the coil automatically, 
hold it in balanced position. You get easy, smooth 
unwinding, greater accuracy and higher speeds for 
both hand and automatic feeding. All three sizes 
available in single or double Plain Brake or Motor 
Driven Reels. Write for catalog. 


ROLL FEEDS + COIL CRADLES 
STRAIGHTENING MACHINES 
REELS + AIR BLAST VALVES 


FASTER PUNCH! 


Air Valves 
MAV-3 


Air Cylinder 
MAC-385 


The aluminum cans shielding the R.F. coils we make for one of 
America’s largest T.V. manufacturers need two clean holes punched on 
each side and one at the top. This was a wastefully time consuming job 
until we made the machine, shown above, to do the job automatically 


Now, thanks to Clippard Miniature Air Valves, Cylinders, Manifolds 
Accessories and Fittings, used in the positions shown, we throw not only 
a FASTER punch, but a BETTER, CLEANER one! 


Because of their versatility in control and work feeding operations 
small size and ease of mounting, you, too, will find Clippard Miniature 
Pneumatic Devices useful in speeding production and improving quality 
of work. Keep an adequate supply in YOUR stockroom ready for imme- 
diate use! Write, NOW, for free literature and attractive prices 


DEALERS-DISTRIBUTORS: Write for attractive NEW sales proposition 





Ciipperd INSTRUMENT LABORATORY, INC. 


District Offices: Detroit, Cleveland 7378-A Colerain Road, Cincinnati 24, Ohio 
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Circle 625 on Inquiry Card 


Monvfacturers of R.F. Coils, Electronic Equipment, Miniature Pnevmotic Devices 


Circle 627 on Inquiry Card 


Ei REGULATOR 


1414 TYPE FLOW REGULATORS 


ha 


Designed 

for 

Panel 

~~ IS THIS 
CUT-AWAY VIEW 
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YOU? 


They have such refined and 
delicate palates 

that they can discover no one 
worthy of their ballots, 

and then when someone ter- 
rible gets elected, 

they say, “There, that’s just 
what I expected!” 





Fully adjustable from 0.5 GPM 
to 20 GPM. Maintain a constant —Ogden Nash 
rate of flow regardless of work GET READY, by being registered. 
resistance or pressure fluctu- 


ations. aaa | GET SET, by knowing what you're 
rite tor latest 
Also SOLENOID VALVES, MI- voting for. Then—GO VOTE! 
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@® PRODUCTION 
® ASSEMBLY 
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Hundreds of USES... 
ADAPTABLE to practically ALL conditions! 


BELTS: 2” to 18” wide; White Cotton or Stitched Canvas; Rub- 
ber or Neoprene; Plastic or Wire Mesh. 


Variable Belt Speeds — Adjustable Stands — Side Rails — 
10’ sections up to 80’ — Steel, Aluminum or Stainless Steel. i 






Here is a real challenge for the right man 













with enthusiasm for writing and a strong 






creative urge to broaden his perspective 


and assist industry in effectively applying 





the techniques of automation. 








Edited by a competent staff of experienced Investigate TODAY — Send for Catalog 


NEW LONDON ENGINEERING CO. 


DEPT. A NEW LONDON, WISCONSIN 
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engineers, AUTOMATION has an opening 





(om, 


for an engineer with diversified manufac- 





turing or production equipment design 





background and editorial or other writing 









experience. He should be able to write 


A 5-STAR LINE! 
* 


“ : ‘ ‘ * 
well, be familiar with automation engineer- * 












ing and have evidence of same. 


Duties include development, writing, editing 


articles and feature departments. 





There will be opportunity to travel on 





%& Model 1AM % Model 2AM %& Model 4AM %Model 6AM x Model 8AM 


GAST *.: AIR MOTORS 


are explosion-proof, variable in speed, low in cost! 


editorial assignments and attend meetings, 


expositions, etc. 








Connected to any compressed air line, 
Gast Air Motors offer you: 


Headquarters in Cleveland, Ohio. 


PERFORMANCE TABLE 
HORSE POWER 
RPM.lot 60 PSI. of POP SI 
2,000 0.11 0 
5,000 0.21 0 
C 22 ; 









ee power. No danger! 
2.Low initial cost per rated h.p. 
3.Variable-speed with valve control. 
4.Can't burn out from overloads. 

5. Vanes take up their own wear. 
6.Reversible rotation optional on 

Models 4AM and 8AM. 

7.Very compact—light in weight. 
8.Top-quality ball-bearing design. 


if you are interested and feel qualified, 





please send full details of your practical 





engineering and writing experience to the 
Editor, AUTOMATION, Penton Building, 
Cleveland 13, Ohio. 









Write for Bulletins—specify models! 





Gast Manufacturing Corp., P.O. 
Box 117- E, Benton Harbor, Mich. 
Original Equipment Manufacturers for Over 25 Years 


GAST @ Aik Motors To 4 HP. 


@ COMPRESSORS TO 30 P.S.1. 
ROTARY e@ VACUUM PUMPS TO 28 IN 
See Our Catalog in Sweet's Product Design File 
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CUMULATIVE EDITORIAL INDEX 


Number preceding the hyphen is month of issue; those following are page numbers in that issue. 


Including six issues. 


A 


dc motors, 6-82 
materials handling, 


Acceleration 
Accounting, 
§-112 
Air, 
contamination control, 5-52 
use of compressed, 9-43 
Alder, 8. M. 
Magnetic Memory Controls Dis- 
tribution Conveyor, 7-69 
Aluminum, 
anodizing, 6-66 
melting, 6-66 
Analog, 
computers, §-108 
information, 10-84 
systems, 10-137 
to digital converter, 6-19 
Analysis, electric circuit, 8-122 
Analyzers, continuous, 8-49 
Anodizing, 6-66 
Assembly, 6-12, 17; 10-50 
auto wheels, 9-40 
circuit board, 5-34; 10-68 
electronics, 10-19 
Astin, A. V. 
Industry Needs Automation, 9-133 
Automatic multispindle machine 
tools, 6-49 
Automation, 
and government, 7-28 
and industry, 7-28 
and labor, 5-10; 7-28 
and the public, 7-28 
and smaller plant, 10-63 
and stockholder, 7-28 
apprenticeship program, 7-19 
controllers, 9-54 
developments needed, 
effects of, 6-142 
for electronics, 5-34 
in Russia, 5-13 
machine tool 
10-63 
philosophy, 6-12, 46; 7-28 
planning for, 7-28 
Automobile crankshaft turning, 5-66 
Automobile parts manufacture, 8-55 
Automobile wheel assembly, 9-40 
Automotive data processing, 5-115 
Award, editorial, 6-11 


9-133 


field, 5-19; 8-66; 


Bakery, handling, 6-24, 32, 34 
Balancing, 

automatic, 9-71 

flywheels, 7-13 
Ballizing, 10-75 
Barrel finishing, 6-142 
Batch processing, 6-58 
Baughman, G. W. 

Automatic Operation of Railroads, 

8-116 
Bearings, 

antifriction valve, 9-70 

synthetic fiber, 7-13 
Beer-case handling, 8-37 
Belt feeders, 7-37 
Binary, 

device, 5-116 

operation, 6-60 
Boiler water corrosion, 9-12 
Bolz, R. W. 

Raise the Barriers, edit. 10-49 
Braking, de motors, 6-82 
Bronze, continuous casting, 7-42 
Brown, J. J. 

Potential in Canada, 10-142 
Brown, W. B. 

Efficient Induction Heater, 5-57 
Buchsbaum, W. H. 

Automation Right Now, 6-46 
Bulk weighing, 8-44 
Burgoyne, A. 8. 

Synchronizing Sensing 

essing, 9-49 
Bus bars, 6-16 


and Proc- 


oC 


Cable conveyors, 6-76 
Cameras, 8-16 
Canada, automation in, 10-142 
Carbon paper manufacture, 6-46 
Cards, control, 5-116 
Carrier equipment, 
9-66 
Carton slitting, 5-117 
Casting, continuous, 7-42 
Ceramics, spray system, 8-20 
Chemical, 
handling, 6-28 


remote control, 


146 


pneumatic & electronic controllers, 
9-54 
processing, 8-49 
Chip removal, 6-21 
Circuits, 
assembly of, 5-34 
preferred, 7-49 
self-checking, 8-10 
standardized, 6-11; 7-49 
tester, 6-19 
Cleaning, 7-52 
Closed-loop systems, 7-56 
Coal handling, 6-28, 37 
Coffee dispensing machine, 6-12 
Coffman, P. A., dr. 
Controlled Feeding For 
And Dry Materials, 7-37 
Coil, stock processing, 6-77 
Combes, J. J 
Continuous Analysis Key to Im- 
proved Processing, 8-49 
Components, 5-116; 6-138; 8-30 
electronic, insertion, 10-68 
Compressed air use, 9-43 
Computers, 5-120; 6-134; 10-22, 137 
analog, 5-108 
and management, 8-122 
Computing, mix proportions, 10-62 
Container, self-feeding, 7-20 
Contents, 10-3 
Continuous melting furnace, 6-65 
Continuous processing, 6-58 
of fiberboard, 6-68 
Continuous stream processing, 8-49 
Continuous strip processing, 6-46, 77 
Contour forming, 8-41 
Control, 5-116; 6-138; 7-55; 8-120 
aircraft throttle, 8-19 
bulk feeders, 7-37 
chemical processes, 8-49 
computers, 10-137 
conveyor, 5-49; 7-69; 8-37 
cupola operation, 5-52 
cutoff operation, 5-48; 10-74 
de drive, 8-60 
digital, 9-130 
electronic, 6-46 
electropneumatic, 5-48 
feedback systems, 6-60, 77, 
food packaging, 9-46 
grinding operation, 8-13 
machine, 9-71 
machine tools, 5-48; 8-66; 9-12, 
130; 10-137 
milling, 6-60 
moisture, 9-9 
numerical, 6-60; 9-130; 10-84 
of railroad, 8-116 
overhead crane, 9-10 
panelboard drilling, 5-10 
pH, 9-78 
photoelectric, 8-41 
plating system, 5-70 
process, 6-52; 7-46 
self checking, 8-10 
solid state, 7-113 
speed, 8-110; 10-90 
strip processing, 6-77 
system design, 8-122 
tape, 5-26; 7-66; 8-115 
temperature, 8-8; 10-78 
template, 8-41 
thickness, 10-90 
water works, 6-46 
Controllers, 9-54 
moisture, 9-9 _ 
Converter, analog to digital, 6-19 
Conveying, 8-37 
newspapers, 10-59 
wiring boards, 5-34 
Conveyors, automatic 
transfer, 9-44 
escapement, 9-41 
gravel, 8-12 
gravity wheel, 6-50 
helicoidal screw, 7-68 
light product, 7-61 
overhead, 6-25, 30, 38 
overhead cable, 6-76 
pneumatic, 6-24, 28, 34; 8-44 
tiered, 6-58 
Corrosion, boiler, 9-12 
Cost, 
direct and indirect, 5-112 
materials handling, 5-112 
Counter, for cutoff control, 10-74 
Counting, instruments, 6-11 
Covered rolls, 6-75 
Crane control, 9-10 
Cupola installation, 5-52 
Current limit, de motors, 6-82 
Cutoff machine, 5-48 
Cycle, automatic machine, 8-55 


Liquid 


unload and 


D 


Data processing, 5-115, 116; 6-142; 
7-10. 11; 8-37; 10-12, 62, 148 


Data storage, 7-46 
Daugherty, J. 
Management and Numerical Con- 
trol, 9-130 
Davis, R. EB. 
Testing Hydraulic Speed Control, 
8-110 
De drives, 8-60 
De Carlo, C. R. 
Uses of Computers In Production, 
6-134 
Delays for information, 9-49 
Design, 
control system, 8-122 
electronic, 8-30 
electronic circuits, 5-34 
hydraulic, 7-23; 10-75 
plating systems, 5-67 
systems with actuating 
5-60 
Detector, 
overheat, 5-12 
tear, 6-46 
Differential transformer, 8-13 
Digital, 
computers, 7-128 
control, 9-130 
encoder, 9-10 
information, 10-84 
systems, 10-137 
Direct costs, 5-112 
Dispensing, coffee machine. 6-12 
Distribution, 6-24 
system, 7-69 
Drives, dc, 8-60 
Dynamic costing, 5-112 


devices, 


Economics, 10-68 

Editorial award, 6-11 

Electric circuit analysis, 8-122 
Electrical, 

bus bars, 6-16 

circuit tester, 6-19 
Electrode positioning, 10-90 
Electrohydraulic handling 

8-55 
Electrohydraulic system, 6-73; 10-88, 

91 
Electronics, 

assembly, 10-19 

automation for, 5-34 

circuit assembly, 10-68 

control, 6-46; 9-54 

in business, 7-128 

modular design, 6-12 

process control, 6-52 

reliability of, 6-142; 8-30 

standardization, 7-49 
Electropneumatic control, 5-48 
Electrostatic paint spraying, 8-46 
Elevator conveyor, 8-54 
Ellis, W. R. 

Automation for Electronics, 5-34 
Embossed wiring, 5-34 
Enamel porcelain, 8-46 
Engineering for automation, 8-29 
Engineers and automation, 6-41 
Engineers, professional, 

considerations, §-120 
Ensign, G. G. 

Watch Automation, 6-131 
Equations for computers, 5-108 
Escapements, 10-50 
Etched wiring, 5-34 


control, 


Fastening, 10-50 
Faulkner, W. H. 
Radiation Gaging of Plastic Sheet, 
6-77 
Feedback, 6-60; 9-130; 10-137 
in continuous thickness 
6-77 
Feeders, 5-57; 8-48; 10-50 
hydraulic, 6-73 
magazine, 6-73 
Feeding, 8-25 
assembly components, 10-50 
bulk materials, 7-37 
dry foods, 9-46 
electronic components, 5-34 
long parts, 6-49 
press brake, 8-41 
Fiberboard manufacture, 6-68 
Finishing, 8-46 
barrel, 6-142 
Fixtures, 5-19 
Flash removal, 10-83 
Flow measurement, 10-20 
Food packaging, 9-46 


gaging, 


Food processing, 7-61 
Forging, 6-22; 7-68 

heater, 5-57 

machining, 9-64 
Formulation, 10-62 
Foundry, 5-52 

handling, 6-22, 27 
Freezing food items, 7-61 
Furnaces, 

arc, 7-42 

continuous casting, 7-42 

continuous melting, 6-65 

normalizing, 7-10 
Furniture, anodizing aluminun 


6-66 


Gaging, 6-14, 128; 8-48 

for machine tools, 8-66 

radiation, 6-77 

sheet thickness, 6-77 

strip width, 5-117 
Gas fired furnace, 6-65 
Graphite, dies in continuous cast ng 

7-42 
Gravimetric feeders, 7-37 
Gravity wheel conveyors, 6-50 
Greenley, H. R. 

Auto Wheel Assembly, 9-40 
Grinding, 

centerless, 6-22 

machines, 6-73 


Handling, 
8-120 
between presses, 
coal, 6-28, 37 
conveying, 5-49; 6-21, 50, 76 

69; 8-44, 54 
feeding, 5-117; 6-49; 7-68 
for automated lathe, 10-83 
foundry, 6-28 
in news plant 
in plating, 7-52 
in press operations, 7-63 
mechanism design, 5-60 
paper, 6-21, 32, 38 
stone, 9-70 

Hansen, L. D. 

Tape Control of Circuit Testing 
5-26 

Harder, D. 8. 

Manufacturing in_ the 
8-115 

Heat pump system, 7-9 

Heating, 5-57 
without fuel, 7-9 

Heinz, W. B. 
Electrohydraulic Devices 

Helicoidal screw conveyors, 

Herchenroeder, L. W. 
Numerical Control of 

Tools, 10-84 

Hole finishing, 10-75 

Hoppers, 8-25 

Horsepower, dc motors, 6-82 

Host, J. A. 

Basic Transfer Machine, 10-91 

Hunt, J. A. J 
Automatic Actuating Devices, 

60 

Hydraulics, 7-23 
control, 8-55 
machine tool, 8-12; 10-75 
press, 8-41 
speed control, 8-110 
torque motor, 6-38 


5-67; 6-21, 139; %-3 


8-55 


10-59 


Future 


Machine 


Indexing, 8-66 
Indexing table, 6-73 
Indirect costs, 5-112 s 
Induction heating, 5-57 
Information delays, 9-49 
In-process gaging, 6-128 
Inserting, electronic co! 
10-68 
Inspection, 6-14 
visual, 5-59 
Instruments, 9-22 
counting, 6-11 
liquid weight measurine 
radiation gaging, 6-7 ce 
Integrated handling, 6-2! 
Interfloor conveyors, 8-54 
Inventory control, 7-10 


ponents, 
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match industry, 








sawing, 
wax making, 6-58 
Macmillan, R. H. 
_ Control Systems Simplified, 
lagazine feed, 5-34; 6-49 
lagnetic amplifier, 5-120; 10-14 
Magnetic memory units, 7-69 
Magnetic tape, 7-69 
Magnets, manufacture, 
aaintenance, 

electronic, 8-30 

support program, 7-10 
Management planning, 9-130 
Manufacture of, 

air frames, 8-41 

appliance parts, 8-46 
iutomobiles, %-25 
automobile parts, 6-22, 
automobile wheels, 8-55 
axle housings, 7-32 
bread, 7-61 

cams, 6-60 

camshafts, §-22 

carbon paper, 6-46 

circuit boards, 10-68 

coll springs, 7-68 
‘ompounded chemicals, 8-44 
crankshaft forgings, 6-22 
dog food, & 14 


tlectronic assemblies, 5-34 
fiberboard, 6-68 






7-55 









8-48 











41; 9-43 





























flywheels, 7-13: 9-71 
matchbook covers, 5-31 
mercury batteries, 6-12 
motors, 6-76: 7-63 

office furniture, 6-66 
Permanent magnets, 8-48 
Pistons, 9-43 

plastic sheet, 6-77 
Printed circuits, $-19 
‘park Plugs 6-42 

: ampings, 8-55 
‘oothbrushes. 6-50 

~ \nsistors, 5-9; 9-11 

** Components, 8-54 








valves, 9-64 

watches, 6-131 

wax cakes, 6-58 

wiring boards, 5-34 
Manufacturing prediction, 8-115 
Manufacturing research, 8-25 
Materials, 

handling, 5-112; 8-37, 54 
Mathematics, 5-120 
McKewen, G. E. 

Radiation Gaging of Plastic Sheet, 

6-77 

Measuring, 5-117 

liquid flow by weight, 8-13 
Mechanisms, 5-120 

actuating devices, 5-60 
Melting, continuous furnace, 6-65 
Memory units, 7-69 
Menard, C. G. 

Evaluating Machine Tool Arrange- 


ments, 8-66 
Hydraulic System Improvements, 
10-75 
Mercury batteries, manufacture of, 
6-12 


Metallurgy, 5-120 
Microscope, in gaging, 6-14 
Milling machine, 
numerical control, 
tape control, 7-66 
Mixing, dry, 8-44; 10-14 
Modular design of electronics, 6-12 
Mohler, J. B. 
Automatic 
5-67 
Continuous Casting of Bronze, 7-42 
Controlling pH of Process Solu- 
tions, 9-78 
Moisture controller, 9-9 
Monitor vibration, 8-22 
Motor, 
de, 6-82 
hydraulic or pneumatic, 6-38 
manufacture, 6-76; 7-63 
synchronous induction, 
tape control, 10-19 
Muller, D. C. 


6-60 


Plating Installations, 


5-10 


Magnetic Memory Controls Dis- 
tribution Conveyor, 7-69 
Mullin, W. C. 
Automatic Gaging for Machine 
Tools, 6-128 
Murphy, V. R. 
DC Drive Characteristics, 6-82 
Selection of DC Drives and Con- 
trols, 8-60 
Muther, R. 


Line Production Savings, 6-133 


Newspaper handling, 10-59 
Nitka, N. J. 
Testing Hydraulic Speed 
8-110 
Nothman, G. A. 
Tools of Automation, 7-120 


Control, 


Numerical control, 6-60; 9-130; 10- 
84 
o 
Office automation, 7-128 
Office furniture manufacture, 6-66 
Operational equations, 5-108 
Orienting methods, 10-50 
Overhead conveyors, 6-25, 30 
P 
Packaging, 6-21; 8-14; 9-14 
dry foods, 9-46 
Paint spraying, 8-46 
Painted wiring, 5-34 
Pallets, 
handling, 8-54 
loading, 5-49; 8-37 
transfer, 10-91 
Panelboard drilling, 5-10 
Paper handling, 6-21, 32, 38 
Parts selectors, 10-50 
Peterson, K. W. 
Electronics for Process Control, 
6-52 
H, 
control of, 9-78 
measurement, 9-12 
Philosophy, 


automation, 6-12 

machine tool development, 5-19 
Photocell, 

control. 8-41 

scanning, 6-46 


temperature indicator, 10-78 
Pick, M. 
Pulse Counter Controls Cutoff, 
10-74 








Pipe, manufacture, 7-46 
Plant layout, 6-133; 7-63 
Plastic sheet manufacturing, 6- 
Plated wiring, 5-34 
Plating, 5-67; 7-52 

handling, 6-25 
Pneumatic, 

actuating devices, 5-60 

assembly machines, 5-34 

communication tubes, 8-37 

controllers, 9-54 

conveying, 6-24, 28, 34; 8-44 

feeding devices, 7-68 

torque motor, 6-38 
Porcelain enamel, 8-46 
Positioning, 10-50 
Post-process gaging, 6-128 
Pressed powder wiring, 5-34 
Presses, 7-32 

brake, 8-41 

continuous fiberboard, 6-68 
Printed circuits, 5-34, 120; 8-19 
Printing newspapers, 10-59 
Process control, electronic, 6-52 
Process, 

controllers, 9-54 

development, 8-25 
Processing, 

batch and continuous, 6-58 

chemical, 8-49 
Processing of strip stock, 6-77 
Product design, 5-34; 6-26 
Production, 

line, 6-133 

scheduling, 6-134 
Programing, 10-68 
Pump, chemical resistant, 
Punched cards, 7-13; 10-68 

assembly, 5-47 
Punched tape, 5-26 

control, 6-60 


ae 


10-20 


Q 


Quality control, 7-115 
relay circuits, 5-26 


R 


Radiation gaging, 6-77 
Radio, 
civil defense, 10-9 
weather station, 6-15 
Railroad, 8-116 
Random processes, control, 10-148 
Recuperative hot blast system, 5-52 
Redner, K. H. 
Packaging 
9-46 
Regulation de motors, 6-82 
Regulator, voltage, 5-12 
Relays, 
automatic circuit testing, 
electrohydraulic jet pipe, 
Reliability, electronic, 8-30 
Remote control, 6-52; 10-14 
via voice frequencies, 9-66 
Research, 8-25 
Resistors, temperature sensitive, 9-69 
Reynolds, H. L. 
Photocells Control Versatile Press 
Brake, 8-41 
Rolls, covered, 6-75 
Russian automation, 5-13 


Dry Food Products, 


5-26 
10-88 


Sampling, chemical, 8-49 
Sawing, fiberboard sheets, 6-68 
Scanning, photoelectric, 6-46 
Scheduling production, 6-134 
Scollard, W. E. 

Auto Wheel Assembly, 9-40 
Scrap disposal, 7-63 
Seidel, R. B. 

Tailoring Automation To Plant 

Needs, 10-63 

Selection of de drives, 8-60 
Semi-conductor, thermistor, 9-69 
Serrating, 6-49 
Shipping, 8-37 
Small plant automation, 5-60; 10-63 
Smart, W. L. 

Porcelain Enamel Applied Electro- 

statically, 8-46 

Smith, C. E. 

Sealed Cupola Installation, 5-52 
Soldering, automatic, 5-34 
Solid state controls, 7-113 
Solution, pH control, 9-78 
Sorting, 8-48 
Spark plug manufacture, 6-42 
Special machinery, 8-29 
Speed, 

adjustment, 6-82 

control, 5-10; 8-110 
Spray system, ceramics, 8-20 
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Stadum, ( B 
How to Use Solid State Controls, 
7-113 
Stamped wiring, 5-34 
Stamping, 7-32, 63; 8-55 
Standardization, tooling, 9-4 
Standardized circuits, 6-11; 
Standards, electrical, 7-128 
Statistics, automation, 10-143 
Steady state, 8-110 
Stone, J. J. 
Computers in Machine 
trol, 10-137 
Storage, 6-26 
Swartz, D. M 
Management 
7-28 


3 
7-49 


Tool 


Con 


Sell Automation 
Switching, railroad 
Synchronization, d¢ 
System reliability 
Systems, control 


8-116 

motors 
electronic 
8-122 


6-S2 
8-30 


4-00 


Tandem operation dc motors, 6-82 
Tapes, 
advantage of paper, 5-26 
control, 5-26; 6-60; 7-66; 
10-9 
feed, 5-34 
magnetic, 7-11 
preparation, 7-66 
steel control, 8-41 
Tear detector, 6-46 
Television, in gaging, 6-14 
Temperature, 
control, 10-78 
movement, 7-11 
Testing, 
circuits, 5-34; 6-19 
keyboard operated equipment, 7-10 


8-115 


motors, 7-63 
relay circuits, 5-26 
speed control, 8-110 
vacuum seal, 6-139 
Textiles, knitting machine controls 
6-46 


Theory of games, 10-148 
Thermistors, 8-8; 9-69 
Thermostat, overheat detector, 5-12 
Threading, 6-49 
Timing, 9-49 
Tool design, 9-43 
Toothbrush manufacture, 6-50 
Torque motor, 6-38 
Traffic control, 5-16 
Training, 6-142; 7-128 
Transducer, 6-52 
Transfer machines, 5-19; 8-66 
74; 10-91 
Transformer, electronic, 4-130 
Transient response, 8-110 
de motors, 6-82 
Transistors, 5-9; 
manufacture, 
Tree, &. Bs 
Automated Assembly 
Tucker, D. P. 
Reliability of 
ment, 8-30 
Turning, 6-49; 


9-64 


7-128 
7-11 
10-50 
Electronic 


Equip 


10-83 


Ultrasonic cleaning 
Urano, A. 8. 
Automatic Controls in 
duction, 7-46 


5-10 


Pipe Pro 


Vibration monitor, 8-22 
Vibratory feeding, 8-48 
Visual inspection, 5-59 
Voice frequency caytiers, 9-66 
Voltage regulator, 5-12 


w 


Waldron, A. J. 

Weigh the Advantages of 

matics for Process Control 
Walter, L. 

Fiberboard Manufacture, 6-68 
Warehousing, 5-49; 6-24; 8-37 
Water works controls, 6-46 
Wax molding, 6-58 
Weather station, 6-15 
Web inspection, 5-59 
Weighing, 5-117 

bulk, 8-44 
West, R. K. 

Automatic Temperature 

10-78 
Wire belt conveyor 


Pneu- 
9-54 


Control 


6-24, 32 
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If stock motors 
cut machine efficiency 


sce Peerless. 


EXPLOSION -PROOF 
TORQUE MOTOR 
WITH BRAKE 


COMPACT DESIGN 
RADIAL SAW MOTOR 


SPECIAL MOUNTED 
VERTICAL MOTOR 


NAVY MOTOR 
SPRAY-TIGHT 


Peerless builds a complete line of general 
purpose motors as well as hundreds of specials 
designed to meet specific needs. Our engineers 
have wide experience in applications of all 
types and specialize in solving motor problems 
for design engineers who require unusual 
mountings or unusual construction to achieve 
maximum machine efficiency. Consult your 
nearby Peerless representative or write directly 
to us about any motor problem. We'll work 
with you to develop the one motor that powers 
your equipment best. Write for Bulletin SDA-155 
now. 


Single phase I/2 thru 7-1/2 HP 
Polyphase |/2 thru 30 HP 


ELECTRIC MOTOR DIVISION 


tt PRerless. Electric coMPany 


FANS + BLOWERS + MOTORS - ELECTRONIC EQUIPMENT 
1512 w. MARKET ST. * WARREN, OHIO 
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mew books 


LEGAL PROBLEMS IN ENGINEERING 


By Melvin Nord, consultant in law and engineering; 
391 pages, 5% by 9 inches, clothbound, published by 
John Wiley & Sons Inc., New York; available from 
AUTOMATION; $7.50 postpaid. 


Written in an easy-to-read informal style, this book 
gives legal laymen, such as engineers, an understand- 
ing of important legal concepts and phrases. Legal 
subjects affecting engineering activities are examined 
and actual cases are cited to illustrate points. The 
presentation is a combination of textbook and case- 
book styles with unnecessary legal jargon avoided. 


RANDOM PROCESSES IN AUTOMATIC CONTROL 


By J. Halcombe Laning Jr. and Richard H. Battin, 
both of the Instrumentation Laboratory, Massachusetts 
Institute of Technology; 434 pages, 6 by 9 inches, 
clothbound, published by McGraw-Hill Book Co. Inc., 
New York; available from AUTOMATION, $10.00 post- 
paid. 


This book was written as a text for study of the 
foundations of the theory of random processes, including 
probability theory, and to present techniques for ap- 
plication of these theories to complex instrument sys- 
tems. Aspects of stationary and nonstationary random 
processes are covered. 


ELECTRONICS IN MANAGEMENT 


Edited by Lowell H. Hattery and George P. Bush; 
207 pages, 6 by 9 inches, clothbound, published by 
University Press of Washington, D. C.; available from 
AUTOMATION; $6.00 postpaid. 


The First Institute on Electronics in Management, 
presented at the American University in November, 
1955, is the source of the papers included in this book. 
The material covered deals with electronic data proc- 
essing—its impact on management, equipment, case 
examples, and suggestions for management. Among 
problem areas covered are planning, procedures, OF 
ganization and personnel. 


THEORY OF GAMES AND LINEAR PROGRAMMING 


By 8S. Vajda; 106 pages, 4 by 6% inches, cloth- 
bound, published by John Wiley & Sons Ini , New 
York; available from AUTOMATION; $1.75 postpaid. 


Since the theory of games and linear prog! umming 
are so closely allied, both topics are discussed De 
nitions of terms used in considering games are simply 
stated and only fairly elementary knowleds' of al- 
gebra and linear analytic geometry are required to 
read this introductory book. Algebraic 4s vell as 
graphical treatments are presented. 
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